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RECENT WORK IN .AGRICULTURAL SCIENCE 


AQEICniLTUEAl CHEIIISTKY— AGEOTECHNT. 

Contribution to tb.6 chemistry of gossypol, the toxic principle of cotton 
srtd. h\ E. Carkuth (Jour. Amer. Chnn. kSoo., ^0 {/H/Si, .N,,. i icp 
Cuiitlnuing tlie Investijr:UionR previously noUnl (E. S. It., as, us,Ti, a 
trtj,|y was made of the ohciuicul nature of K<»ssyi>ol. 

Analyses of the purltiwl substanee pre])anHl by st'verul ilinVroMi mcth.Kls 
tliich are given In detail show an empirical formula for gos.sy|Hil nf <\lUO, or 
t'JUfV It forms a crystalline compouiul with acetone, urntn plmus ai-eiyl and 
S:aoyl derivatives, and an insoluble sut)st:nu-e with aniline. It readily forms 
fclti with alkalis, and dissolves ea.stly in solium bydroxid imd eurlM»niiie and 
ery slowly In bicarbonate and ilisodium phospliate. l.inieuater and baryta 
«jiivr and ammonium hydroxld, both strong and dilute, do not disM»ive it im 
vaillly us do alkali hydroxids. Alkaline solutions of g<»ssy]Kd oxldl/A* reailliy 
'll exposure to air or by adding hydrogen iK*ri)xicl witli the formation of a 
^>mplex substance. Strong nitric acid <lis.solves gossyi«d wUli the formation 
oi a substance no longer giving color reactions. 

Throe new substances which resotnI)le gossyj>ol more or le.ss have Imsmi 
O ne called “B” gossy^X)! is formed by lieutlng g(»ssypol in the air 
its decomposition point. “C” gossy^a)! Is formed by fusing gossy|K)l with 
slkaiLs to a fairly higli temperature, “D” gos.sypol can Ijo !s*»i!ited from 
•Mtimseed meal and U tliought to be the sui)stan(v fonne<| from gossypoi In the 
■ «»'King of cotton seed. The “B” and “C*’ forms an* li*ss ixd^ionous tlnm the 
'iri;:inal gossypoi, but the “D” variety, altlHUigh le.ss toxic than the original 
?‘*>syf«>l, has been shown to give rise to coltons(*eil meal poisoning of rabbits iuid 
vvcte. If rather dry see<l Is used iu the preparation of c(itl<jnsee<i meal, the 
f -ssypol Is apparently not so readily converted into the less solubli^ less toxic 
‘Jiiflation product but remains In part as such In tlie meal, cuuslrjg sij<'b a meal 
hi be more toxic than a properly cooked meal. 

‘‘Attempts to get a clue to the constitution of gossypoi have failed through 
'J^billty to split the substance into simpler known Kubstanc(*s. 

“The fact that several flavone pigments occur In the cotton plant and the 
that gossypoi has 30 carbon atoms suggests that It may la? derlvcsl by 
f’>fi<lensation and subsequent reduction of two molecules of a flavone. The 
aidic pror>erties are thought to be due to carboHyl and hyrlroyxl groui)s arranged 
in flavonols rather than to carboxyl groups. These substanc'es are suf- 
acid to form salts from an alkali acetate. The presence of o-hydroxyl 
’A indicated by the green ferric chlorld reaction and by the formation of lake* 
compounds with lead and ferrous salts. The presence of 9 oxygen atoms 
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may be readily -eocounted for by the presence of 5 hydroxyls, 2 oudxmyl 
and 2 bridge oxygen atoms, all of which types occur In the flavonote.” 

Com stover silage, J. M. Shohak and S. I. Bbchmo. (17. 8, Depi^ 

Jour. Agr. Retearch, 12 {1918), No, 9, pp. ^89-600). — The authors at the 
sylvanla Exi)erlm€nt Station have tested the practicability of ensllio^ 
stover, and Investigated the nature of the ferojentatlon In the sUage 
The stover used had been kept for several months and was quite dry n 
tlnu* of cutting. It was cut and packed in the silo by means of trami?!; - 
water being added in a continuous stream. Samples of the silage were 
at fr(*qij4'rit Intervals and examined for general appearance, texture. £,4 
aroma. At the end of the experiment feeding tests were made It waij 
eluded that com stover ensiled with a suitable quantity of water (from 2 to 
2.5 parts by weight of water to 1 of stover) undergoes fermentation with tt+ 
production of a palatable silage resembling ordinary corn silage in aroma and 
appearance and possessing good keeping quality. 

In investigating the nature of the fermentation, determinations were 
of the volatile and nonvntatllo acids, temperatures, and numbers, and type's,.* 
bacteria at various stages, The total acidity was Boniewhat lower than la or.n 
nary silage, but the ratio between Uie volhlile and nonvolatile acids 
closely. A gradual decrease in volatile and an Increase In nonvolatile aes^u 
were notwi. The temperature changes were similar to those observe*! In om 
nary silage. Itacterlologlcal ol)servatIons show’ed that tlie rather compi^i 
bacterial tlt>ra i>re.seiit at tlie beginning of the process gives way to one whi-h 
Is almost entirely acid-fonulng as the fermentation progresses. 

In connection with a study of the nature of the fermentation, the author* 
review the present status of tlie question as to whether bacteria or plant fvl’* 
are mainly responsible for silage fermentition (E. S. R., 35, p. 9; 3G, pp. 
802; 37, pp. 208, 012). While tlieir results tend to support the cell restiinu- 
theory, condu.sions on this point are with lie! d. The fermentation taking pijiv 
in stover silage is, however, believe*! to he similar in its essential points io 
tliat of ordinary siiugo and caused by similar factors. 

The biochemical phenomena of oxldo-reductloti, [J.-E.] AnKLons and (J ] 
Atx)Y {Compt. Itcmi. .lead. Sri. [7*ari.ri, 1G5 (1917), No. 7, pp. 270-'TiS; ahr m 
Chm>. Abs., 11 (1917), No. 22, pp. 2909, 2920).— In repejftlng the experim^: *.* 
of Bach on milk, previously noted (E. S. R„ 26, p. 507), the authors 
found til at a large number of substances other than ablehydcs act as nf.- 
ments, among them the amins, heterocyclic compounds, terpencs. and 
salts. On addition of an oxldlzable substance simultaneous oxidation an.! ri^ 
ductlon occurs. It would seem that tliere Is present in milk an agent ai>!(‘ t 
decompose water to furnish oxygen to the oxidlzable and hydrogen to the 
ducible substances. 

The necessity of a hydrogen acceptor and an oxy^n acceptor for th< 
manifestation of the processes of oxido-reduction in organic liquids of ani- 
mal and vegetable origin, J.-E. Abei.oxtr and J. Arx>T (Compf. /?cn4. 

Set. [Paris], 166 (1918), No. S, pp. 150-252),— Continuing the work noted ai*o'o 
experiments on the oxidation of salicylic aldehyde^ In milk and potato 
with and without the addition of oxidizing substances like methylene blue 
potassium chlorate, have sliown the presence In milk of an agent capable 
decomposing water in the presence of a hydrogen acceptor and an oiygea 
ceptor, both of which are indispensable. Although the nature of this ageoi 
unknown it appears to act like a soluble ferment. -tiritv 

Studies on enzym action, — XV, S'actors influencing the proteolytic ^ - 
of papain, E. M. Fbankfx {Jour. Biol. Chem., SI (2927), No. 1, PP- 
^3. g).— The papain used in this work was purified by dissolving la 
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^pltating with acetone, rettissolvlng: In water, luul n-prfK-ipUaflns: with 
The optimum action of papain was found to at pH"-'lO *. I'n^wia 
to act like unease, invertase. and lipasi^ In fonniin; t\u intornuHtlary 
■vT? 3 t) 0 ODd which is broken up into olonva^e pr^nluets and lilK'rntos the eiiryin. 
^ quantitative relations of the enrym. hydriK-yanic aoid. and pr\>ielu loml 
^^pport to the view that tliere is n ternary ooitii>,aind fornusl whioh tlieu brojiks 
Hdyrocyanic acid may be recovered a! most e.mmtUniivoU from dl}^*a- 
. ,.n ©ixturea, Indlcatinj; that it Is not in the re!ir!i«.it ,d formeutation 

Kst that it can renew proteolysis in papain dlpi^sis lijat are almost in tHpitmi- 
r.’^ns. 

gaudies on enzym action. “XVI, The formation of estrr-hydrolyzlug sub- 
iunccs by the action of alkali on proteins, Fhiukm-k llvi Tn^ l'^lA^KKI. 

Chem., S2 (1917), No, d. p/;. ; nhn. in rhnji. .F-’.. if [llUSS, So. .1, 

p The present Investipitlon was undertaken to «ieUT5iiine whether (he 
,»iivlty of the ester*hydroly/dn{' suhstamvs follows the ral !a\vs of en/.ym 
and to what extent liiey are speeitie in Uiolr aetion. ’I'lu* pmtritis usih! 
v,er« casein, gelatin, and dried ejrj: aUuiinin. The i-sters usod wore oi ii hl};h 
'rjile of purity and were In nmst ea<t‘S rein'll died after dryii\L! ei\t‘r sodium 
e!irl*oiiate. The factors studieil were the inllueme nf nnua-ntratiun of alkali 
and duration of action, of hydro::en ion coneesu rat ieii mi the nellvlty of 
4 li:ill-treated proteins, of temperature of standi n;: on the ai-thm of alkali on 
-.Mtelm the lipolytic activity of a paixiin digest Ion mixture of easein, and tins 
of boiling on the liixdytically active substance. 

It was found that proteins when treati'<i with alkali yield si!l>s(:im‘C!S wddeh 
the power to accelerate hydrolysis of esirrs. For < piatln, and e^j; 

'umImS N alkali se<Mueil to product' solutions of the highest lo tivlty. T1 h*?«» 
^I’dUons showed greater activity at a concentration of llu‘ liydrn-eu tuns less 
’ nn lO*’ N. or they w'ere more active In a slightly alkaline solid l<m. Tin* Umo 
temperature at whicli the alkali stoml In contact with the prolein did tmt 
the activity of the solution except where tin' teiM}p4T;dure was abov« 
SI* a The solution obtained by hydrolyzing the (iroteln hy acid Instead of 
ilkali did not possess ester-hydrolyzing prorK-rtles. 

Polarimetry (( 7 . JT. Dept. Com., Bur. Standards Cfrc. ^ {J91H). f. rd., rrv. 
and crii., pp. 196, pis. 2, figs. i5),— This Is a revksed and (‘nlurgixl edition of the 
circular Issued In 1914. It contains chapters on absohde measiiiement in cir- 
■rilar degrees, saccharimeters, temperature corrections ami control, iMdarU 
jTope tubes, cover glas.ses, flasks, thermometers, welghtvS. optical activity In 
enranic compounds, testing of raw sugar, pol a rl metric analysis of otlu'r sugtirs, 
estimation of reducing substances, the prepara thm of pure sugars, general In- 
^ructlons to applicants for tests, etc. In the appemllxes 4? pagi's of addi- 
tional data have bei||D added comprising 10 tables, the results of reeimt iK)lnrl- 
m^tric researches, a consideration of the [»olarization of low- grade' prodinds. 
i rcsunif' of the work of the International Comndssion for Tmlforrn Methods 
f'f Sugar Analysis, and amendments to the U. S. Treasury Department sugar 
^mjlations. * 

An improved automatic pipette- washing device, A. V. Fpijxr (Jour. Indus.. 
Engin. Ckem., 10 (1918), No. 4, p. 297, ;Tf7. i).— This Is a modin^-atlon of the 
device previously’ noted (E. S. 11., 58, p. 203), the improvements tsdug greater 
^P^dty, smaller table space occupied, loxver first cost, and cleaning of iKjth 
<^titsifle and Inside pipettes. 

A new method of extracting the soil solution, C. B. Ltpma!^ (f7n4i?. Cal. 
Apr. Sci., 5 (1918), No. 7, pp. m~lSh‘ 

P. i094).— By means of a special form of pressure tube the author has 
In obtaining from soils the soil solution as it exists in thin films 
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around the soU partictefl. The method, whkh will be described Is detail ii, 
later pai)er, allows of the direct determlnaiion of tlie concentration of ihe 
solution and of the amounts of each of the solute* contained therein, and 
a%iearm of obtaining quickly and directly large portions of tlje soil solution 
It exists naturally under field conditions when crops are growing. 

The valuation of lime for various purposes, R. K. Meade ( Joitr. 

Euffin. Chcvi., 10 (1018), No, S, pp, 2U-2I9, fig. 1 ). — This Is a collection uf tna. 
terlal on the more lnuK>rtunt uses of lltne in the ana, the cIa}»Hifiea(l„j, 
limes according to chemical composition, etc., the properties whleli Unjf ichMa;.] 
possess to Ikj acceptable In each Industry, and the methods most general]; 
employed fr^r the chemical analysis of lime. 

Notes on the analysis of molasses, H. S. Walker {Jour. !ndu». and 
Chem., 10 (1018), No. 3, pp. l5«-202).— 'Exi)€rlmental evidence Indicates that m 
Clerget sucrose detenu illations in waste molasses the method of cliiritii'-aii.H. 
with lead suhacetate solution as recoiiiinendod by tiie Hawaiian (’hemii^rA 
Association yields results from 0.5 to 0.7 per cent tiMi high, due to the 
volume occupied by the lead precipitate. Clarification with dry lead subacciau- 
Is apt to run a little low, especially if an exces.s of lead Is use^l. A nuxlifica. 
tion of the dry lead method which gives more corrwt results is dcs^^rihi^,!. 

A comparison of the proximate and mineral analysis of desiccated &kim 
milk with normal cows' milk, E. P. Harding and H. Ringstrom {Jour. Inijur 
and IJnyin, Ctiern., 10 (1018), No. 4, pp. 295-297), — Proximate and min*r:;i 
analyses are reported of four difTerent sample* of commercial desicciitetl skim 
milk and the results cotnparc<l with previous analyses of skim milk iK.mh^ 
and with normal cows’ milk. The color, odor, and emulsifying power of ihv 
samples were noted. 

The data show that the percentages of the mineral const! tuent.s in Hie four 
samples agreed quite clost'ly, but did not agree well with those found by othrr 
analyses. The sulphuric acid, calclurn and magnesium oxids, and phosph-T- 
anhydrld were higher and the ferric oxld lower than in other inetluMk, Tlo* 
high phosphorus and calcium content may be due to phosphate and cal<’iin!» 
added as emulsifiers. 

The proximate analyses agreeil quite closely with previous analyses. Tk- 
color, odor, emulsifying power, high protein, low lactose, high calcliun jm! 
phosphonis content, and low total proximate analysis of one of the sainplfH 
Indicated that it wa* not genuine desiccated skim milk pow<lpr. 

Tentative standard methods for the sampling and analysis of commercial 
fats and oils (Jowr. Indus, and Engin. Chem., 10 (1918), No. pp. 5/5-.W 
fig. 1).— To the methods previously noted (E. S. R., 38, p. 20C) have l)een adde! 
methods for the determination of the lodln value according to the Wijs rnetkd 
and the saponification or Koettstorfer number. * 

The determination of arsenic in insecticides by potassium iodate, G. S 
Jamieson (Jour. Indus, and Engin. Chem., 10 (1918), No. pp. 299-292 1 .—Tl'* 
author has applied the Iodate titration method as first described by Aadrew^i 
(E. S. R., 15, p. 226) to the determination of total arsenic In arsenical inset'll 
cides or fungicides, and compared the results with those obtained by the official 
iodlmetrie method (E. S. R., 35, p. 207). The method is doscribcil in (lot,r.> 
and data reported of the determination of arsenic In several samples of Pan' 
gijecn and zinc arsenlte. 

The results of the test analyses agree closely with those obtained n.v ^ 
official method. “This accurate method is not only quicker, but Is slnip^r 
than the iodin titration. The very definite and remarkably sharp end-po'^ 
the great stability of the potassium iodate solution, and the readine^ w 
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^ it can be preparetl ail nMomnuMuJ its use in pla.v v( the h^ihiuKHe 

^ optical method for the determination of malic and tartaric adds la 
^ solutions^ «I. .1. \\im.aman t./oar, Arntr. Vhnn. S(n\, 40 {liiJS), }f9. 
ff. 653^7^4^ 7)- — The metiRHj di^serihnd is l>asisl u|H)n the us*‘ of a given 

^ of conditions in constructing tables or t'urvos ultli ktiuwu aiuounls <»f inir^ 
and tartaric acids, which curves c:m Uo a 1 h> umhI fi>r ihe <leiermiiiattoii 
^ uniaiown quantities of these acids, 'riie coinlnaatkui of i^oidltlons to give 
jtisfaclory results from the stauiliMduts of accuracy, case of maJHiiulaUon, 
ad ippilca^^^^^y materials from vari^sl scnrcts was dctcnnim*il afitT a 
of the effect of various factors on the mtaiiag jHover of ikdulious of 
galic and tartaric acids. The meilaHl iiti.'iucd Is as fnilnw s: 

Xa amount of the sample that will proltably faralsh at Ict^st u.l gm, of 
-tbcf acid and not more than U.C gm. of tartaric acid ata! O S gm. of malic 
icid is ncutralizetl witl» approx ituatcl.v tmrinal n mine*! i am irtMltai 

,,{h2 volumes of 95 per cent alcohol, and the (aa-tiu^ nUcred .'rr on a lliidmer 
and w'ushed with alcohol. To the lilt rate is added an c\ccss nf a 10 
;^r cent barium acetate solution in oit per cent alcchnl and ciinimb tU» ]M<r 
>11 alcohol to make 14 volumes to 1 of tlic original st.hul.m. Tim pict ipHat<*<l 
^riuirt salts are removed by centrifuging or hy tillering <>n a l>iU Imer tiller. 
T'-^e prtH-ipltate Is transferriMl to a beaker witli leu watiT. 1 eated i«> hoi ling, 
of pcP cent ammonium snlphat»‘ solution inldi'il, and t!ie nii\iurc i'^nv 
i-viurated on the steam bath tij about so cc. volume and inin^'ferred lo a pt<i ee. 
iivi;. After cooling, 6 cc. of glaciai aadic acid Is adcled and the coul' ids made 
v'i to the mark with wut(T. It is lluni t'dtered or ei-ni rifn;^ d and two <e, 
ijuots of the clear solution are treaUsl. resp*-<‘ilvoIy. with lu e(\ (if S per cent 
..runium acet-ate solution, and 10 cc. of 10 per cent amnninium m<ily)idale snlu- 
After standing in the dark f(U' tliria- iionrs. the siihdlous arc ptdari/aMl 
n a 2 dm. tube at about 20* C. The two readings are thiai referred to the 
:nph and the amounts of malic ami tarlarh' m ills eoitipnt»*il. 

As some of the reagents ami comlitions may 1 m’ dinh ult to dnpll<-al<* in some 
:sboratori«‘S the author reeoinmends that e.nh worker adopt conditions ami 
r^jfpnts ns near ns possible to those ll.^ted and then stainlardi/e Ids proet*dure 
sgtinst known amounts of malic and tartaric acids. The factors iikidy to W 
to change in difTercnt laliora lories and whicli can he safely chaiig<'d, 
I'rnvidiHl they are Incorporatcfl in the above stamlardlwilion, are llie kind of 
slit use(i with the polariscope, the length (^f lime standing before )>*)larl7.a- 
?i-n, the temperature at wdiich the polarization is made, and the purity of the 
snmiuin and molybdenum salts used ns acUvators. 

The method is said to be appliculde for all iirodnnts containing d- tartaric 
or Maalic acid, or both. Mighty colonel solutions can la- worker 1 with only 
:fi^r decolorizing with bromin and iicnt raizing the hydrohromlc a^ad formed 
«1th ammonia. 

The deterioration of raw cane sugar: A problem In food conservation, 
A. Bkowne {Jour. Indus, and JCnfjiu. Vhmi., tO An. .5, HH-UlO, 

%i. 15). — The results of chemical and mycologlcal investigations on llie dcic- 
‘ration of raw cane sugar are reported. 

i'CTlodic analyses of sugars showed that the so-called factor of siiMy, 
where W is the percenUige of water and S the pen-entage of sugar, 

be about 0.3. If sugars are to bo kept where the temperature maximum 
20* C.. only such sugars should he select e< I as have a factor of safety 
^H)w OA Where sugars of low factor deteriorate, the explanation may be 
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that the sugar \h losing moisture and that the loss in polarization froja 
stmctlon of sucrose is (x>unterbalatice(l by the drying out of the proclon, ^ 
that there Is uneven distribution of moisture with consequent f^rruenutCr*. 
wHere the ftlins of mcpiusswj adliering to the sucrose are more dilute. 
lowing Cfjrollnrles to tlie ratio between niolsture and nonsucn>se as the 
erning factor in the ktvplng quality of raw cane sugtir should be considi-j^* 
<J) Slight lluctuutloris in moisture content have a much greater infliK‘rKt‘ uC 
the keeping quality of high-grade than of iow-grade sugars, <2) 
or saturation of moisture by nonsucrose constituents should render a q 
tionable sugjir fit for storage, and (3) sugars which are prevented frori ‘c 
srjrblng moisture, as in a sealed container, can deteriorate only to a (vr-^ 
limit. 

Mycologioal investigations with raw Cuban sugar showed the prt*sch.>e uf 
a relatively harmless nonlnv(M-ting Tonila, naincMl by tlie author T. cf^mmnr,u 
two destructive varieties of Monilla, .1/. nigra and M. funca; a liquefying - 
verting organism to whi<di the name Iiftct(yium invert*^ was given; ;uid 
organisms, Including molds. Tlic conclusions emphasized by the author 
“that I In* microorganisms of raw eane sugars, as regards their action a;.-- 
sucrose, are in iiart harmless and in part destructive; that tlie destruction ,/ 
sucrose in deter ioratni sugar l.s not due to any single organism or chiss . ^ 
organisms; molds and budding fungi, as well as bacteria, must be Iwheil f r 
when Searching for the agents of destruction; and that the fungi and hacti-r - 
which cause the Inversion of sucrose in raw sugars, are unable to thnv.* 
saturate<l solutions. The washing of raw sugars in the centrifugals, by ilih:!;: : 
tile saturated films of sirup to a point where the inverting organisms c^: 
thrive, must tln'reforc be regankHl as a leading cause of deterioration/’ • 

As a means of prevention of the deterioration of raw caye sugars ihc auth * 
suggests tiiat “ in the matter of manufacture it is necessary to exerciM* iv 
utmost possible cleanliness ami care In order to diminish Infection, to cc:;ir.: 
tile moisture content of the sugar so that the ratio of nonsucrose to wjiirr 
within the limits of safety, and to cool tlie sugar thoroughly before bagging 
prevent the migration of water and the formation of zones of high 
content. In the mattei: of storage it is necessary to keep the sugar perfiv;:- 
dry In v.areliouses which are rain-proof, to keep the warehouse tightly 
in wet weather to prevent the sugar absorbing moisture from the air, aad t 
construct tlio warehouse and store the sugar so as to secure in dry wcash-: 
the inaxlinnra ventilation underneath and between the bags,” 

General instructions regarding the manufacture of fruit wines, J. de Bav' 
{Instruccioncs Qcneralcs sobrc la Fabricacion del Vino de Frutas. 

City: Dir. Gen. Agr., 1917, pp. 34, figs. 9).— This publication Includes gemnil 
methods for the manufacture of fruit wines and elder, and six*cial dlrocf! ' ' 
and recipes for sparkling cider, pear cider, and cherry, currant, nniH>»"rrv 
pomegranate, orange, honey, and quince wanes. 

Beechnut oil, an indigenous edible oil to manufacture in time of wa:. 
A. Tbuelle {Vie Agr, et Rurale, 7 (7977), No. S8, pp. 209, 210 ). — This arTitv 
gives a summary of the different phases of the manufacture of beechnut 
and of the properties and uses of tlie oil and its by-products with a view h'«'ar. 
its greater utilization as an edible oil and in soap making. The aaai.vtios 
constants of the oil are given, together with the analysis of tlie decorticate, 
and undecorticated oil cake. The undecorticated cake is poisonous, btit ip*** 
decorticated can be used to advantage in animal feeding. The purified oil 
an agreeable taste resembling that of hazelnuts and can be used as a iahif 
oil alone or mixed with olive oiL 
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of time of harvest drying, and freezing of speanulnl upon the 
Weld odorous constituents of the oil, \\ Uajiak {Jour. Indug. dad 
00 $^ lO ^ 0 , 4y PP- S75-S79), Invostl^atioiis of niH^armlut o)l having 

that esters or alcoholic comixmnds play an traiwrtant part as c|r- 
the aroma and flavor, a study of the plum was undcruikcu at Arlington 
^ Ta., to obtain Information regarding the cfTm of time uf harvot, ilrylug 
frost action utK»n the eonsiuuems as woU as ui>oii the yield 
tjsd properties of the oils. The plants \\ere harvr,su*il and dlstllM^ 

three different stages of growth, viz, hmlding, flowering, ami fruiting. 
j5 found that the yield of oil is afrtH:ted by seas^Muil i\mdltions, being 
.iiitdnctly higher in some seasons than in others. The tiiaviimim o.meni of oil 
jjf pre^t^t during the flowering jx‘ritKl. the tops eojiiahiing the largest amount 
^terlflcatfon and alcohol formation teiui to in(Tea.st». and yield of tidal 
41 to decrease, during the maturing and drying of the plants. Fri*ezlnK of the 
diiiit produces a marked Increase in tlie format inn of the odor-lHairiiig t'stera 
md alcohols 

Aprelimmary study of the Philippine coconut oil industry. IV A. VinrvAK 
iPhUipp^i^ Agr. and ForesU r, 6 Ao. J d. pp. (id s.i, Jujg. /(i). -A study 

/ the factory conditions in some tjU prodneittg InealUies iti the rrovimi* of 
Usjmia is rejwrted. The article Includes u deseriptlnu of the native hand press 
iiid machine-press metliods with ill ust rail ve )»!ales, arid an ella leiu'y study of 
1 ! native factories based on hold invest igaiiou <ir liu tliods prm t let'll am! appll- 
• :,t;s used, on laboratory analyses of samples ohtaiiu'tl hi ilie tlt'ltl investlgti- 
and on a comparison of the native loethods td' tveonui oil exiiueiiun with 
■ji# tmxlern methods. 

.\s a result of- the study the author offers the following suggestions for tlie 
::a|<ri)vement of the coconut oil industry: 

" C 4 K)tjeraUoQ Is urged us a reuietly against the loss of mom-y due to 
, -Imral methods, to the improper prc'iiaralion and liamlling of ctK'omit prtaluelK, 
■lA to the combined w*ork of the middlemen. Adoption of mod<‘rn methods Is 
(■^<eilllal to Increase the copra and oil production. Nuts for copra and oil 
-lanufucture must be properly aged to insure a maxiniurn yi<‘ld. The imssing 
A la\v;j facilitating the transportation of coconut producLs should ho demamled 
fruuj the pro|>er authorities.” * 

The manufacture of nut margarin, G. II, Pick a an (.I/jht. Food Jour., /-1 
No. J, pp. fd-fP).— This article includes a description of the raw ma- 
<eriab used and the general proces.ses of manufacture of nut margiiriii, with u 
cisjujsSion of its digestibility and food value. 

The utilization of waste tomato seeds and skins, iV Uauak (IV S. hfpt. 
\‘jr. Bui. 6S2 {1917), pp. 15).— This Includes a review of work ;»! ready done In 
fTcign countries on the utilization of tomato waste, ;in InviV'iigatiun of liie 
annual output of tomato refuse in tlie United iitates, a conj|airison of metlKKls 
Si selvarating the ingredients of the waste, and chemical analy.ses and value of 
hhe most Important ingretlients. 

It is estimated that the annual dry waste from the tomato industries In the 
raipHl States Is about 1,500 tons of seeds and l.SOO tons of skins. From the 
KA*'is cun be extracted an oil averaging by the continuous ext r act ion pnK;ess 
^ [jtT cent of the dry seeds. 

Tlje refined oil is similar in constants to cottonseed, soy-lK*an, sesame, ami 
^>ru oils. Digestibility experiments by the Offlee of Home i:con(mii<-s show a 
oeffideat of digestibility of 97, comparing favorably with the common e<llble 
h possesses a certain value as a paint or varnisli oil and makes a si>ap 
yf good texture. The residue after extraction of the oU cojiipares favorably 
G5162®— 18 2 
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wltJj other seed meals used for stock feed, analysis showing moisture 7.15 
4.64, protein 37, nitrogen-free extract 29.1, and fiber 22L11 per cent. B| 
poratlni: the dried skins with the meal, the annual amount araUabJe ^ ^ 
stuff would be about 3.000 tons. 

The Bccumulation of tomato residue occurs principally in the North 
and North Atlantic States. The author of the bulletin suggests that the 
tion of waste material to oil and meal could best be handled by estshlj^it:^ 
1 reducing plant at some central point In each of these sections. In ^ 
the thn*atened shortage of fatty oils, It Is suggested as an economic 
of both agricultural and Industrial Importance that the uUllzathm (ri! ^ 
material be considered. 

The utilization of waste tomato seeds and skins, P. Rabax {CKem. Aeir^ 
117 {1918), No. SOJ^O, pp. A condensation of the above article. 

The effect of Incomplete distillation on the yield of products in th* cU 
structive distillation of birch, R. C. Palueb {Jour. Indus, and ^npin. 

10 (1918), No. pp. ie60-36^).— Semicommercial laboratory distillation* wert 
made with birch In which the distillation was stopped before completion »( 
the brands obtained redistilled. 

The results showed that the combined effect of the distillation In two wep 
gave practically the same yields of valuable products as when the dlstilUtiw 
was completed in one step. The order in which the products were foriMd u 
the destructive distillation process Is formic acid, acetic acid, tar Boluhk l* 
pyroligneous add, wood alcohol, and oily tar. 

The influence of moisture on the yield of products in the destructWe dU. 
tillatlon of hardwood, R. C. Palmeb and U. Cloukky {Jour. Indm. and Rngyii. i 
Chem., 10 (iflIS), No. pp. 263-2^4).— Uncontrolled and controlled destruciive 
distillations were made with beech, birch, and maple, one lot of which had 
sea.soned for about 18 montlis and the other for about 8 months. In 
trolled distillation the maximum tire wtis kept under the retort until the ur 
point was well establlslied, and the tire was then checked so that the dlstlllatloa 
was completed largely by means of the exothermic reaction. In the controlled 
distillation the tire was checked at the first Indications of tar In the distillate 
and the firing so regi^ated that after that point the rate of rise la temivra 
ture was appreciably lower than In uncontroUe<l distillations. The effects of 
moisture and control on the yields of the various products were as follows; 

The highest yiehls of acetic acid from beech and maple were obtained with 
carefully controlled distillations after moderate seasoning; with birch tw 
amount of seasoning did not seem to affect the total yield. The highest yicMs 
of formic acid were obtained from rapid uncontrolled distillation, particnlariy 
In the case of beech. Excess of moisture gave higher yields of alcohol in 
case of beech, and in uncontrolled distillation, of maple. The drier wood p'f 
more alcohol In the case of birch, and in controlled distillation, of maHe. 
Excess of moisture gave a lower yield of tar in maple and birch and of ch.^- 
coal In maple and beech. 

The effect of catalyzers on the yield of products In the destructive distil- 
lation of hardwoods, R C. Palmeb {Jour. Indus, and Engin. Chem., 10 (191^1 
No. PP- 36^68). — Preliminary laboratory experiments were made for the 
purpose of studjdng the Influence of hydrolytic catalyzers on the formation of 
^ood alcohol, acetic acid, etc., (1) daring the primary reaction occurring In 
destructive distillation of wood and (2) during any secondary reactions that 
take place between the original products. Experiments were also made on ^ 
distillation of wood In tlie presence of wood tar in a study of the possibility 0 
splitting off methyl groups from the tar to form methyl alcohoL Maple 
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^ 0 ^ were need which had been soaked in plutsplwric add aa a cnlalyier. 

were made of the moisture content of the charge : weight of distillate 
pj aaw<*>: and percentage of total, awtlc, and formic eglds. settled and 
^ tar, wood alcohol, and acetone in the distillate. The conclualons drawn 
^ 06 tects are aa follows : 

.^j) Coder the proper condlUons a very high yield of acetic add may ne 
^oed by the destructlTe dUtlllatlun of wocal, by using pltosphoric add ai 
, taialyaer. Two and seven-tenths times n.s much add as normal was ol>- 
in one run. (2) The distillation of wood in the iiresence of phosphoric 
^ showed a pronounced tendency to give more w,kh 1 ulivluil. Increases vary- 
^ (lym 40 to 90 per cent were obtaine.1. (3) The distillation of mixtures of 
^ and tar under pressure showed that the nicthoxy group.s in the tar can 
K readily split oft, forming wcaal alcohol. Nearly 20 per .vnt of a i»>s.slble 
was obtained at 90 lbs. pre^ure.” 

A »tU(ly is posslbUty of rotxiverlng the inetaphojqjlu^rlo 

residual^ In tlie charcoal, thus umking practicable the use of pliuspliurlc 
icid IS a catalyzer. 

Effect of varying certain cooking conditions In the production of sulphite 
^ from spruce, S. E. Lubak {U, S. Dept, Ayr. linl. C20 {rJJti}, pp, gd, pU, 
10).— In the experiments re<W(ied in thLs publication ihc following fao- 
jert Involved In the sulphite process for wood pulp wen* studied for the effiK't 
Tarialions In them on duration of cookin;;, yield of pulp und of serwninRH, 
fetttch consumed, and color and strength of pulp pro<!ucttl: (l) llntlo of free 
combined sulphur dloild, or the amount of lime in Uie cimUIuk liquor; (2) 
iul sulphur dioxld; and (S) temperature of cookiu;;. 

The wood used in the experiment was WlsooiLsiri white spru<x» (Picra rotia- 
irtwii), cut into f-im chips and screenwl In the usual way. In order to control 
t!« various factors the digester was heated by indln^ t sieiun. The best inethtHl 
a judge when the digestion was flniahtMl proved to be a color te.st in whicli the 
itiwlard was a previously prepared extract of coffee of the dt'slrtnl shade. 
The methods of analysis are described In detail and a diagram given of the 
t|)()aratus used. 

The experimental data show that at constant tomiK'rature and total SO, an 
iarrease In the combined SOi causes an Increase in tin? yield of screened pulp 
to the more thorough cooking, while a doonuisc In the comhlnetl SO, 
luses quicker cooking acUon. The limit to which the cotnbiiKHl SO, cun be 
(creased to obtain good cooking seems to be about 1 jxr cent, Inflow which 
twe is a rapid darkening of the pulp produced, and an increase in the screen- 
Ki and bleach consumed.. 

An increase in the total SO, causes a <lecrea.se in the cooking period fln<l 
rater esse in bleaching the pulp. The screen Inga and color of the pulp remain 
**stant;as the total SO, is decreased to about 5 i)cr cent, after widch there 
i I rapid increase In both factors. 

A decease in temperature causes more even cooking, with consequent re^luc- 
^ la the amount of screenings and bleach and increase In the yield of pulp, 
Some experiments on the pulping of extracted yellow pine chips by the 
^hate process, 0. BlBESS and C. K. Textor {Jour. Indus, and Engin. Chem., 
(Wa), No. 4 pp. 268-270; abs. in Cheni. Abs.. J2 {lOlS), No. 10, pp. 1122. 
Experiments were conducted to determine whether longleaf pine chips, 
'ft**' the extraction of rosin and turpentine, would be suitable for the manu- 
of kraft paper. 

^results show that a commercial grade of kraft pulp might he Tnad<* fntrn 
Ships, but it is evident “ that the best results will be obtained If the chljw 
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are carefully seleottHl by nieaus of a proper screening system, by ush;* 
largest chip for extraction compatible with maxlmam pecov«7 of the uiu 
rosin, and by abiding, as far as possible, the burning of the chips |q 
llrninary steaming for removal of turiieutine and rosin.” 

Sulphite turpentine, A. W. Schobger (Joar. /ndttt. and Chm, i 

(/»/8), Ao. >}, pp. Attention is called to the sulphite 

talned during the recovery of the sulphur dloxld in the manufacture of 
by the sulphite process and to Its possible value as a source of toluetie ajj,’ 
cymene from wliich carvacrol can be prepared. The recovery of this i,. 
from 0.:50 to 1 gal. of turpentine per ton of pulp. Methods for Ideutif;,,. 
cymene and for preparing c^rvacro! from cymene are descrlbetl. 

Van Nostrand’s chemical annual, eillted by J. C. Olse.\ (ycic Ywk: 
Van NoHirand Co., ifl/.S, cd., vcr. ond cnl„ pp. pi I\~-iu ;h^ 

preparation of the fourth issue of this annual a very’ thorough revisiou ,>( . ] 
tables has been made aiid about 48 new tables have been added. The 
on stoichiometry- has be(*n revised and ex^ila nations of tlie use of various tal i ^ 
have been Inserted tlirotiglu/ut the volume, 

Charles Anthony Goessmann {Cambridge, Corporation end jUxvojr-* 

Alumni Masn. Agr. Col, 1017, pp. [yil]~{-lS7, pis. 11; rev. in Jour. dmrr. i:hru_ 
Soc., 40 (1018), Ao. S, pp. 57.S-,j.s..M.~-I)r. Ooessmann was assm-lutiHi widi p. 
Mas.sachusett.s Agricullurul College for nearly 40 years as profe.ss^tr uf 
and first director and cliemist of the stalion (10. S. It., 18. p. 1101; 2:t. p. 

The book Is not only a personal biography but a historical reconl of tlif ehemi. :i 
untl agricultural Investigations conducted at the college and station durin.;; \u 
perIo<l of Ids servlc(; there from lSt>S to llXlT. The book contains als^» 
from Fretlerick Wdldia- and an appendix consisting of a list o£ the i>uh!t>h.‘: 
writings of Dr. Goessmann and a chronology of his life, 

METEOROLOGY. 

Suggestions in regard to extending the area of spring wheat culture il'. 
Dept. Agr., Aaf. Weather ami Crop IluL, Ao. 1 {1018), p. 5). — Brictly rcviinvi!;; 
a paper dealing with the nortliern and southern limits and optimum ctmtiitii*:.; 
for spriiig-wlient culture in tlie United States “it is shown by means of ca 
piitiug table and maj)S that tlmro is a considerable area wliere the dimati.-n: 
ditions ai)pear to be fa v<) ruble for spring whetd, but in wlilch it has not t«'- 
triod at ali or only in a sJiiall way. If it is possible to grow it, even as a i 

crop, wlion winter wlieat has lieen winterkilled and wlion small quant Jli^N 
needed for loiml consumption it would contribute to increased suppli^-s. Su i 
areas include certain sections of Pennsylvania, West Virginia, western \irjinui 
and western Maryland when tillable land occurs above certain alUlmh-v ?. 
above GOO ft. in northern to above l.SOO ft. in soutliern Pennsylvania, 
tSOO ft. In nortliern to above 3,000 ft. in central West Virginia, above l.N"^ 
in western Maryland, and above 2.tX)0 to 3,tKH) ft. In the mountains north of A 
3Sth parallel of latitude in Virginia, . . . The time to sow, in an avern;:** 
son, will be between about the last of March to May 5, the earlier datt-^ ju 
lower and tfie later at the higher latitudes and levels in the States luennurs^ 
“ In addition to these higher altitudes where the conditions should be 
favorable for the growth of spring wlieat as a catch crop or to increase t e 
over that devoted to winter wheat, there Is a far more extensive area siui 
climate to that of northern Illinois and eastern Iowa, Nebraska, 
where the reports show that spring wheat is sometimes grown as a . 

catch crop. Such areas are found in northern and central Indiana an 
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^Penn*yl^nla Westpr^inln, :,„.i vir.ini., hotw.vn nK.„( W «n.t "mw 
j ^ration, and In North Carolina, nori!,«,K,,,„ n.ra. r „f 
and Kentwky above ntmut \.-m ft. 

»'U‘vmit»ns. It wttul^l stsMM that 

^jj^flments with early varieties, sueli as ManiuU, whl.-l, have Ivs-a feuiul 
^j„ed to the more «.,Uhern ran«. la «l,l,.l, they laue Una, irh,l shouUI tK> 
^!«r»ken on a small .scale in all of these areas, Th,. f,,^ sowln- in ihe 
^^area as well as those for the hlj;her levels niemimas! will .-loselv 

^;11 those which have lsH>n found best for smine eais, ,,..,1 n,e nnie It will 
^ teady for harvest will also nsri\‘ qniie eloseiy wiih niat ,if ,,ais in (in> 
area mentioned the time of setHline wonl.l he from as e.arly as it Is ,y,ss| 
^„,sow in March to the lOlh of April, will, harvest fr..,,, ihe'n.uhlle ,.f July 
10 th of August*’ 

‘ i'itrites f rom nitrates by sunlight, ]\. M.toKK ( t?,v, „i \„tun 1 m 

rj/n. So. p. SSS; U, S. Xto, Wcnthr h%r.^ v, J : 

Dilute solutions of nitraiis i*xik^koi 1 ciiiu-r it. su!ili::iu it. ;i s,.unv of 
jAt rich In llght-enerjo^ of short waviv-ion-lli (sii, h ms liuiu fm-n ^ nM-rt>ury 
;iv,r arc Inclosed in sllicn) undergo eunvcrsi..!i ..f niinit.' iui.. utirho 'ni.-te 
^ so uptake of chemical energy in lliis reaeliuu fit.ni ii^lo i tu*rgy. 

jiin the formation of organic carhou oomptiunds in ; io7m> 

to the relatively small number of endolln-rmie n'a. ti.tiis intin. tM Iiy HL!hL 
rt-n green leaves are Immersed in nitrate snimien etMni.:ir:iii\, ly linie nlirlto 
^rnmulates. Indlcnting that nitrites are rapidly nlisurlK'd by iIh> gi.-t-n b-Mf. 
y-rates taken np by plnnts from soil wmild. In pn 'sciKo nf smdivdit. be 
to nitrites; which nre nmeh mere n-a.tivc ihmi idirat. s, -pbi- iudb 

that the early stages of synthesis of is r..ni[...iiuds me cnied 

v-lin the green leaf and nideil by siinliglil. K;;in wnter fullef iM) bir n emidd- 
pmliie time contains no nitrites, all having ln-en oxidized tt. jdindes; but If 
to bright sunlight or uUra-viol.-t liglii for a few hmirs n sinmg n'aetiun 
i riiitrites Is always ohtaiiuHl. There is no hydn geii peroxid or oz^om* iii air 
g cirfnce level.” 

Konthly Weather Hevlew (V. S!. Xfo. Wvatfirr //. (•,, j.7 (/.n/7), 
iiyrr?. pis. 9. fif/ff. 12; 12, pp. pin. tS. in :t.lditl..n to \vo:it1i.’r 

river and H<kk 1 ohservotions. and s(‘isinoIogle:il n-porls bir Novemlj^r 
tr-! I'ei.einltor, 1017; lists of additions to the Wcalher r.iir.-aii TJbrary and of 
^^vnt paficrs on meteorology and soismolfjgy; notes on the wrntber of the 
solar and sky radiation nieasiirenauits at WashiniMon, D. r, during 
and Decoinher, 1917; coiHltuis'fMl (dimatob.gjeal >oi!it!n:irles ; end tlu* 
^^'il rlimatological tables and charts, those miiMlxTH con min Uie following 


U . — Observations of the Neutral Points of Atinosjilierie Pnlarlziif Ion from 
^t Heights, by A. Wigand (reprinted a])S.) ; Some Nuclei of Ploudy t'oje 
III, by J. Aitken (reprinted al)S,); Udaiion between Stiidigld ami 
I’*H')Ifght, by .T. S. Dow (reprintwl al)s.) ; >finnte Strueinre of the Sojnr Atmos* 
hy G, R. Hale and F. Ellermnn (reprinted aiis. ) ; Why the Axes of tlie 
are Inclined (illus.) by W. II. PicUm-ing (repriidcd) ; Sliall \Ve Kevlsc 
N'lmcnclature for Thermometric Scales? by (A F. Marvin ; Sonu! Hesc-!ir<br‘s 
^thoPar Eastern Seasonal Correlations.—Foiirtli Note (iilii'^A, by 'i'. ounnia 
*^d: Sun Spots, Magnetic Storms, and Rainfall (illnsA, by II. Aretowski: 

Wind of the Foehn Type near San Franciseo Ihiy (illns. ), by R. .M. 
i4n>f.y; Nebraska Hailstorm of August 8, 1917 (ilhis,). by G. A. Lovclantl; 
‘*P*r Pressure of Ice, by S. Weber (reprinted ab.s. ) ; Tlie Aritlunefie M.'an 
the Middle” Value of Certain Mefeorobigical Observations, by L. Pecker 
^■rinted abs.); and New S^land Standard Time (reprinted). 
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Jfo, il— Lunar Total Eclipse, 1917, July 4, by U Picard (re^utod 
Ltmar Total BcUpac of December 27-28, 1917» at Honolulu, by C. A. Kciefc^j,! 
Pwaaanent Periodicity of Sun Spota, by J. Lann<»r and R Yamaga 
iUm.) ; Polarization of Skylight, by A, Gockel (aba) ; Solar Ccfom: Five Yi^ 
Recent Observationa, by J. Maurer (aba) ; Need of Qec^hyMcal Obaerrloj 
tlODS, by P. Gniner (abs.) ; West Indies Hurricanes at Obeyed In 
’ (Ulus.), by M. Hall ; The Settlement of Tropical Australia (lUua), by G. 
(reprinted) ; Practical Hint in Forecasting Mi ni m um Tempa^tures, by u ^ 
Reed; Meteorology and War-FIylng, by R DeC. Ward; Watenponu 
Tatoonh Island, WaslL, by R. (X Mize; Meteorology of Greenland's InUuwi 
and Its Foehn, by A. de Quervaln (abs.) ; Variations of Alpine Oladeix 
P. U Mercanton (reprinted abs.) ; Aqueous Exchange between the Nev« ^ 
the Atmosphere, by U. Blllwiller (aba) ; Use of Monthly Mean Vali^* ^ 
CJlimatologica! Analysis, by E. G. Bllham (reprinted aba) ; Bathyrheometw || 
Anemometer, by Y. Delage (aba) ; Nitrites from Nitrates by Sunlight, bj b. 
Moore (reprinted aba) (see p, 811) ; Centennial of Meteorological Station st ik 
Grand Salnt-Bernard, by R. Gautier (abs.) ; Time Zones at Sea (reprlcj*^ 
abs.) ; Baron Dalroku Kikuchl, 1855-1917, by T. C. MeudMihall; RolUn Artb© 
Harris, Ph. D., 1863-1918; and Recent Distinctions 4n Meteorology. 

Meteorological observations at the Hassachusetts Agricultural Experlm^fis 
Station, J. E. Ostrandee and A. U Chandukb {MassachuseiU Sia. Met BtU. 
545-^50 (1918), pp. 4 eocfe).— Summaries of observations at Amherst, Masi.oe 
pressure, temperature, humidity, precipitation, wind, sunshine, cioadlne&>. 
casual phenomena during January and February, 1918, are presented. Tb« 
data are briefly discussed In general notes on the weather of each mouth, 

SOILS— FEBTinZEES. 

Soil survey of Hempstead County, Ark., A. E. Taylob and W. B. Coa 
(V, 8, Dept. Apr., Adv, Sheets Field Oper. Bur. Soils, 1916, pp. 5S, fig. 1, mf 

I) .— This survey deals with the soils of an area of 465,280 acres in southwestfn 
Arkansas lying entirely within the Coastal Plain province. The topography it 
generally undulating to gently rolling, the area being well drained, althoaii 
thJre are rather extensive level, poorly drained sections consisting of broid 
flood plains an^ river terraces. 

About 75 per cent of the soil material of the county is residual in origia tk 
remainder being of alluvial origin. Thirty-three soil types of twenty serti 
are mapped. Ruston fine sandy loam and Ruston very fine sandy loam prt> 
dominate, occupying 15.8 and 12.1 per cent of the total area, respectively. 

Soil survey of Fillmore County, Nebr., A. H. Meyee, C. E. Couxtt, Ifll 
N. A. Benotson {U. 8. Dept. Apr., Adv. Sheets Field Oper. Bur. SoUs, Wi 
pp. £4, pi J, fig. 1, map J).— This survey, made in cooperation with the Su» 
of Nebraska, deals with the soils of an area of 368,640 acres in the southcast^n 
part of the State lying entirely within tlie loess-covered portion of the Greai 
Plains province. The topography of the county ranges from almost flat » 
slightly undulating, with a small area of terrace and bottom land aloag t 
streams. The region as a whole is well drained. 

The soils of the county are derived from loess material, glacial drift. ^ 
alluvial and lacustrine deposits. Seven soil types of six series are maPP** 
Grundy silt loam occupying 87.4 per cent of the total area. ^ 

Water extractions of soils as criteria of their crop-producing ‘ 

Bued (17. S. Dept. Agr., Jour. Agr. Research, 12 (1918), No. 6, pp. ^ 

J) .— On the basis of Investigations at the California Experiment 
extractable substances (nitrate, phosphate, and basic ionsr— K, Ca, an 
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«a^ reported, the author eondode® that the ediienc® 

‘We to predict within roMonaWe 
>“■ *** powers of soils by comparlns their flgur« 

thew diarect^ with stmllar data derived from soils whose pro- 
irtiiepower is known. Before such a method is generally applicable, however, 
^ he neeeflsaqr to study the behavior of many soils with numerous type! 


Ifed of a«Mon and crop growth in modifying tha soil extract, 0. a 
ffwar (17. S. Dept Jour. Agr, Retcarx'K It {I91S), Ko. 6 pp Sljls6S 
Investigations at tlie California K^K^rUmut StuUon her^ 
in detan "the watersoluble nutrlenU In 13 s<»ils uf 3 dlfferi^nt types 
e« periodically deterained daring two wnisons. T!iro\i};hout the st-oond 
*joo comparisons were made between the planted soil imti its uncrupiKxJ 
ipUcate. Notable differences were observed betwet‘n the ealciiun, 

^;issiam, and magoealam present In tlje water extracts from the crotu»<Kl and* 
Ktopped 80 U& The phosphates did not exlilblt corres|H>ntUnt; dlffenmces. 

dissimilarities were observed in the p!iosi)hiUe content of dlfTerciit soils, 
a to any one soU the amount was practically <f>iistaut in \mh the erupiHHl 
bd aiicr(q)p€d plat Striding differences oocurro<l bctw<*en the s<ilub!e niitrl- 
sts present In the various uncropped soils. While the crops were growing tlie 
pficentrations of nutrients In 8 of the 13 planted soils were tiraeiknllv tiie 
upe These eight Included both good and poor soils. The thren* iMnirest 
3 di yielded the smallest amounts of watersoluble nutrients and the Hnmllest 
iffexences between the cropped and uncropiml dupllnilea. The c<»mpnrls()ns 
etrt-een the planted and unplan teii duplicates furnlsh(d valuable indexes 
t the Inherent capacities of the soils to produce nutrients. . 

'The amounts of the w'ater -soluble nutrients obtalntsl by varying the ratio 
f toil to water were studied. The relationship of the eoiuiKmnds exiracUsl 
kl not change essentially In the lower concentrations. Uy comparison with 
rwriDg poiut determinations the concentration of the s^dl soiutiun ralruIaUHl 
rom the water extract was shown to be from two to four or tWe tlna^s as 
rat as the actual soli solution. 


"Variations la the water extract were correlated with variatlotis In the 
rewlug points of the same samples of soli. Fruui the results of the freezing- 
otot determinations it is concluded that variations In the water extract rell^'<i 
rtual changes in the soil solution. The results of the lnve.stlgatlou show 
tot large amounts of water-soluble nutrients are developed by ru It I vat ion, 
blowing, and biennial cropping, and demonstrate the soundings of thty«‘ 
miicft," 

A list of 63 references to literature cltefi Is given. 

The freezing-point method as an index of variations In the soil solution 
to season and crop growth, D. R. HoAorj^NO {U. S. IJf'pl. Agr., Jour. Aur. 

1 % Ko. 6, pp. 369-S95t figs. 5). — In tlie I nvcstl gallons at the 

Fiiemia Experiment Station here reported frwvJng- point ilcf>resslons wcrt‘ 
Nnnlned on 13 soils under a variety of conditions. The concentration of ti»e 
^solution was "found to vary with the season and also as a result of troat- 
F*i wiUi carbon dioxid, leaching, incubation, etc. The growth of a crop 
l^tedly diminished the concentration of the soil wjlution. This effCKl wan 
p evident at the beginning of the following season. The soil solutions under 
^lUons favorable to crop growth were found to be very dilute, p.arllt ularly 
F ^ ^tght of the growing season. Certain general agreements between the 
TOcUoD and freezing-point methods are dlscusse^i." 

I* iQe references to literature bearing on tlie subject are cited- 
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HumuB In mulched basins, TeUtion of homns content to orange prodocti ? 
and effect of mulches on orange production, C. A. Je3<sen (t\ S, l)tpt, 

Jour. Agr. Research, It (1918), No. 8, pp. 505-518). — ^Thls is a report of a 
made at Riverside, Cal., on (1) the changes In the humus content of j^itu ij. 
basins mulched with different organic suhstaiict^, (2) the effect of Ume 
the humus content ^f the soils, and (3) the relation of the humus wntcf^? 
bie soil to fruit p^o^Juc•tlon. “ Humus ” was detenninetl colorimetricaliy in o 
extract obtained by boiling the soil, which had previously been freed from 
by extraction with 1 [x^r cent hydrochloric acid, in 7.5 per cent sodlunnhytlhiV 
solution for 2 mlnutt^s. The “ basins ” referred to were areas la the 
grove Inclosed in earth embankments for purposes of irrigation. The nmteriiU 
used as mulches included alfalfa, sweet clover, bur clover, bean straw, harin 
hay, pine shavings, and cow manure. The mulches were used with am! wi*h 
out the addition of lime, and in one experiment dried Wood, tankage, phonpiu,-., 
bone meal, and sulphur were usetl in addition to alfalfa and manure 
The percentage of humus in the soil of the mulched basins varied from 
to yme. AVlth manure and alfalfa mulches it increased more rapidly U\ ds). 
loam soils than In lighter soils. As a rule, the Increase was grea?*>r 
manure than with alfalfa. Tlie addition of lime to the manure did not Inm-w. 
the Immus, but In most coses there was an increase of humus when litm* w: . 
used with the alfalfa mulch. Blood, tankage, acid phosphate, l)ono merd, 
sulphur did not appreciably affect the humus content. Tliere w-as no t 
of appreciable accumulation of humus In the low'cr depths of the 5y*il ii-* 
result of leaching; there was no evident correlation between the humus 
of the soil in the mulched basins and the amount of fruit proiluced ; and th. 
was no evident effect of lime on orange production. “Alfalfa and bean s*tra v 
mulch in basins on the heavier soil types produced from 30 to 100 per cent ri. 
oranges per tree than manure mulch. Manure mulch produce<l more 
per tree than either barley hay, sweet clover, bur clover, or pine 
These differences were obtained In the summer following the appllcatimi d •• 
mulches in the preceding fall.” Apparently alfalfa and manure nmMu^ h; i 
no effect on fruit production of lemons during the first year on lighter soiN. 

In all experiments so far conducted the mulched-basln system 1ms prr«!!i.-: 
favorable growth response in a few months on the heavier soil types, a lni:c.r 
time being required to produce appreciable response on the lighter soil tr!.- 
“ It would appear directly from the work liere reported, and indiriMniy fr 
work elsewhere reported, that the degradation products from freshly docomp- 
ing organic substances are more effective in orange production than the an;-v‘ 
of ‘humus* formed. And the value of a given mulch does not neces.s.nriiv 
depend upon its being a legume or nonlegume.” 

The relation of weed growth to nitric nitrogen accumulation in the sol: 
L B Call and M, G. Sewell {Jour, Amer. Soc. Agron., 10 {1918), ^o. /. ;r 
S5-U; w Abs„ n {1918), No. 5, p. 511). -This paper reviews th- c 

suits of experimental work conducted at the Kansas Experiment Station, in aj’ 
effort to show that "in the past too much emphasis has been placed on 
as an agent directly contributing to the formation of nitrates through Its ou- 
on [the Incorporation of organic matter, the distribution of bacterial 
aeration, and moisture], and too little emphasis on It as an 
assisting in the accumulation of nitrates by preventing weeds from using 

in their growth.” ^ 

Briefly reviewing previous Investigations by the senior author t r.. 
p. 217), additional experimental work is described In which the " 

soil were determined on plats left uncultivated and weeds ^ 

cultivated 3 in. deep, cultivated 6 in. deep, and left uncultivated bu 
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Tbe avCTage annual <U‘vel.»pji!t>nr ..f uHnaos for tho iH‘r!o 4 ! of V.IU 
. Jgis, iflclusive, amounted to 81,C, 4S1, mihI iPs jvr aoro, 

In 1916 and 1917 the quantity of nitn.^on n>ntaiioM in il,o \vc>,His on 
plats was determlnwl. nileulmtHl as niirat»*s, utui uiu-n to the 

jjiTttte* prei^ent In the soil of the wml plats a in. an it. si to 471 :i Ils. .if nitrate 
^$cre in 19^ and 358,8 lbs. In 1917. as colllpan^l with nitrato (saitoms of 
5 lbs. iu soil cultivated 3 in. d^nq) and -Hn.T Ihs. in suiis w ith a haiv surfat^e ‘ 

^n ll‘i7. Fnrth. r ohsorvatu-ns of 
j^UritW formation In the soils of plats loft to w.hsIs anti tht.M* plowasl early 
Tjaly) cultivated led to the amciusion that the sniall atiaomts ..f nitrate 
/.and in the soil of the weed plats were duo lo Dio f:o-t D,at tin* nitraios had 
reduced by weed growth. Availaldo data stvau'd t ^ in<ih‘atr that tUo 
of cultivation did not greatly affoot nitric niirn-t-u a(\'unml,iD..n In (he 
r.il of pints prepared In diffonMit ways lor whoat. 

Data similar to that*C<unpiled by ^at.^s and t’t.x (i:. S. Ih. ln. p, -Joat. r.'la* 
to the effect of tillage on corn, baVi* hocn obtait .-l in i-xiH rimmis nan 
Jsi.[ed at this station from 1914 ta IblO, im insivp, r.nd sh-.w tlnu the unndD^ 
i*ud plats where the wee<ls were roiimviMl pi-ndarod praciir:.!!) as hi-h ylolds 
4J UiC cultivated plats. 

In summarizing, the authors state that “if nmi^tiiro is lust ftmn th.* si.il joiio 
through weetl growth, and if nitrnwn and niii.-r rirnionts of plant fo<v.l 
available rapidly in unstirrod soil, it is a laati.r of o.-mumimv io ItaiMllo 
soil so* that wcxkIs may be controlled w ith Dio niiiiiniuni of it .-should 

1)0 understood that liilao'o is ntioss(‘idi:il. it will bo nis-i-sso'y , . , i.. 
r^aintain the proper structural conditions of tho soil, to <iispoM. of crop n-ilduc 
on the surface of the soil, to incori)oraio inaimrcs :ind ora.ndc nmticr In iho 
and to place the soil in suitable condition for s.-od. I'lirih. i- Dirni Dds, 
vah the iwssible exception of heavy types of soil, it is doubtful If I i Huge is 
fssctitlal where tlte soil is in a receptive <“oiiiIilioii to absorb rainfall and 
where there is no weed growth.” 

A list of 19 titles is appernled, n)inprising Die 11 1 (-ra tore ciid. 

Alkali soils: Some biochemical factors in tlirir reclamation, J. II. 
ind Barkat Ali {Agr. Jour. India, 12 (/.9/7), A'o. ‘t, ;//n pis. .7; nUn. in 

rhem, 11 [lOiy), A'o. 22, p. 3082) Tliis is a full account of invcsiiga- 

[im, previously noted (E. S. U., 35, p. old) from a briefer report, wldch 
b^hcate that the activity of the oxj<li/ing. nitrifying, and nilrog.-a-iixing bac- 
uDa of the soil may be utilized as a simple and effective means of measunug 
the progress of the reclamation of alUall soils. The methods of making the 
tests arc fully described, and lal>oratory and field tests in wldch they wen* 
swcf^sfuily used to mealture the progress of r(A‘lanialion by v‘. a^ldiig imd 
'Irainage are reported. The proposed iiroocdure is i>ase<i upon ilic enneUmion 
ihfit the salts present in alkali soils do not exert any toxic cflcct on the jdant, 
harmful effects being observed only when tho osmotic pn'ssure of tin? saline 
s>luUon exceeds that of the cell sap. The author inainlaius that this ciuidltion 
fttn be determined as well and more quickly and easily witii soil ba< b‘ria than 
»ith the higher plants. 

It was found that nitrifying organism.? are comparatively nslstarit to tlm 
^•nlinary alkali salts and can withstand a soluDon of higher osnioDc pr(‘s.'*'ur<» 
than the higher plants. That la, increased nitrification b(‘ginH in a s^dl b<-forc 
k is sufficiently freed of soluble salts to admit of Die grov. tb of ordinary <'rop«. 
The ammonifying organisms were found to be «tin more r(‘sjstaiit, than the 
nitrifying organisms. Apparently all of the organisms aff(‘Cting the nitrogen 
supply of the soU are present In alkali soils, but are dormant us irmg os the 
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soluble «ilU are In excess and Immediately become active wb«a tbe exe^^ ^ 
salts la r 0 im>ve<L 

The method adopted la not to attempt a count of the orEantaini 
but to measure their chemical activity under standard condlUons. Thii 
volves the measurement of the rate of carbon dioxid formatiwi, the rate ^ 
nitrification of ammonia both In a nutrient solution and in tbe sol!, aad 
rate of nitrogen fixation. The figures so obtained give an Ind^ to the 
ber and condition of the bacteria responsible for these Important procc^ 
will, In other words, be an Indirect measure of the decrease In the owaotif 
pressure of tbe soil water, using for the test not merely one type of orgaoi^i 
but all those resiKjnslble for the three chief chemical reactions necessary to iht 
full fertility of the soli/* 

Some observations on the occurrence of infertility under trees, JATrastji 
Nath Sen^ (Agr. Jour, Indkt, 12 {JO 17), No. 5, pp. S9(h40S, pU, 5; a&i. m C!|<% 
Ab»., 11 {ion), No. 22, p, $078). -'Data, are presented frow" observations on the 
occurrence of Infertile spots under tamarind trees and bamboo dumps. They 
Indicate that, while numerous factors were perhaps involved, the Infertility 
In these particular eases was due mainly to the accumulation of soluble said 
iiccelerated by the great transpiring power of the plants which removed tlit 
soli moisture, leaving behind the greater part of the soluble salts. 

Eesults of fertilizer experiments conducted at the Pee Dee Station, T. R 
Keitt {South Carolina Sta. Bui 10$ (1917), pp, ) — Kather extensive fer 
tiltzer exiK?rlments in progress at the Pee Dee substation are described, sii<J 
the results obtained from the first rotation (1914 to 1918, Inclusive) are n- 
ported. The experiments embrace four series each containing 45 tonth-fl<To 
plats. Three series consist t)f 3-year rotations of corn and couT)eas. oau 
followed by cowpeas, and cotton, and tlie fourth series of cotton grown cundnu- 
ously. Detailed tabulated data are presented and discussed, showing the ylel/js 
obtained with each crop under the different fertilizer treatments, and com 
parlsons are made of the effects of the different fertilizer. Ingredients useO 
singly and In combination. The results In general are regarded as tentative; 
The more or less definite conclu.slons may be summarized as follows: 

The mldltlon of potash to pliosphorus on this soil was beneficial In mo^t 
cases where the rotation was used, but had little If any effect where cotton 
was grown coutlnoously. Nitrate of soda used as a top-dreaslng gave gwKl 
results generally when applied to cotton, both when grown contlnaously 
and In rotation, the results Indicating that nitrogen Is the first limiting fartw 
in cotton production. Very little benefit was gained through the application 
of either muriate of potash or kainit aloue, although marked Increases of seed 
cotton were obtained from a combination of nitroglii and potash on cottnn 
grown continuously. Neither ground limestone nor caustic lime proved to be 
profitable on this soil In either the common 3-year rotation or where cottnu 
was grown continuously. Applications of lime failed to give Increased yields 
of cotton even when a heavy growth of cowpea vines was Incorporated with 
the soil. The best time for plowing under cowpea vines appeared to be after 
the peas were picked, rather than at the time of most luxuriant growth. 

A simple way to increase crop yields, H. A MnxEa (17, 8. Dept 
Farmers' But 92^ (1918), pp. 21 figs. ffi). -dropping conditions on the ja 
poverlshed light soils of the Coastal Plain area of New Jersey, Maryland. 
wa?e, and Virginia are described. The principal need of the region Is sa 
be a liberal supply of organi(^matter obtained chiefly through the grow og o 
leguminous crops such as crimson clover, cowpeas, soy beans, red 
hairy vetch ; and of rye, buckwheat, or suitable grasses. (Commercial f^ 
and lime are recommended when necessary to stimulate tbe growth o 
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topping sygtms ire outlined, ud the result! 
firom ^6018 followed on some of the more successful firms of the 
ue dwerlbed. 

luppUifc-HItTites, H. S. Gai^ ((;. g, Oeol. gsncg Hut m-JS 
tttlTh »• <)■— This Is » brief review of the nitrate lituaUon In the United 
It bring pointed out that there Is In the United States no known natu- 
^source Of nitrates that can be counted on to furnish any «.usl,1ernble supply 
fl the refined nitrate salts. Imports ami consumption In the l’nU,>d Static for 
pnipoees, Including fertilizers and explosives from iyi2 to 1910, are 
ymomirlsed and artificial nitrogen fixation processt's revlewtsl. It Is stateil 
whUe the electric arc fliaOon processes are fiinclunientallv the simplest, 
, peat amount of electric power Is reqnlroil. “ It sinins douhtfui if the power 
tTiiliible In thte country could be spared for use \i\ ms way. 

-By-product ammonia^ derived from the production nf coke unt! of mundimt 
inilis. IB an Important source of conibinwl nitrogen and is an availahle mmtva 
for tbe produetton of nitric acid or nitrates. Sucli anunonia can tnj pratileaily 
^Ued to nltrateSi and the supply of iliis material is tluTefnre available to 
lelleve emergency requirements should other snira's fail.” 

Sulphate of ammonia: Its source, production, and use (.Vnc I’orJt; The 
Co., I91Tt PP* 25, fios. 1!)). 1 his is a bricT prtuilcal irondsi* on the 

K«rces» production, and use of uuimoniiim sulplmic, with pariirulur rcferejict* 
to its use as a fertillTser. 

Vegetation experiments on the availability of treated phosphates, J. Q. 
Upubs and H. C. McLean (Soii Sri., ^ (f/)i7), A’o. 4 , pp. WMfl, flff. 
Ve^tatlon experiments on the aval lability of untrcuUNl unmnil riKk phosphate, 
jTouDd phoqjhate rock previously comi>osLed with sulphur, and add pliwpintte 

ut reported. 

It was found that “ some crops can utilize the phosphorus in floats to good 
idvantage This Is particularly true of buckwheat. The ability of lajck wheat 
to use effectively the phosphorus of ground, hut othcrw iw> untreated, phosphate 
rock suggests that this crop may be made a valuable green manure and ciu- 
filoyed to Increase the content in the soil of organic matter and of avnllahle 
plKwpbonis, Qround rock phosphate properly coinjxisted with ground sulphur 
becomes a source of available phosphoras and inuy be employed to advantage 
u a substitute for acid phosphate." 

Sixteen per cent acid phosphate, M. A. Hacutkli, (.t| 7 r. Col Ext. liul. \Ohw 
I7ti4p.] 15 (iS17“-i5), fig. 4* PP* 15, flg». 7). — This bulletin, summarizing ex- 
perimental work at the Ohio Experiment SUUIon, states that from (KK) to ].(KX) 
lbs. of add phosphate per acre can be used with profit during a rotation of tliree 
^ four years on most Ohio soils, and that 10 per cent add phospliate nhouhl 
ootcost over $16 a ton. Other practical Information on the snbJcN’t is given. 

Explorations and studies of the beds of phosphorites in Russia, 1014, 
V. SAitolLOV (Otchei O€0l. Izsldidov. Fonfor. Zalezhei^ 7 (l£t/5j, pp. ^.'5 4" 
pll, 8, figz. 71; abs. in Iniemai. Imi. Apr. [Home], internal. Uev. Sn. and 
Apr., 8 (1917), No. 4 , pp. 561, 583).— This report for the year 10H of the 
Commission for the Study of Phosphorite Iie<ls (of the Agriimhiiral Inst I lute 
of Moscow), contains twelve detailed accounts of the plmsphorite Ms of 
®wy districts of Russia, made by various authors and enlarged with nuni(‘roufl 
fitnres, plates, and maps. An introduction by Samoilov summarizes the gen- 
^ results of the researches and explorations of 1914. The principal fact* 
we summarized as follows : 

In 1914 research wprk and explorations were carried out in the Provlnc’es of 
Tambov, Kursk, Orel, and Kaluga, and in the dIstrIcU of Turgalsh 
Mid the Ural Mountains. In each district the productivity of the l>eds, tlielr 
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total surface area, the total quantity of phc^phorltes contained in tb^ 
aral the c<jr responding total quantity of ptio«i^orlc anhydrid, were 
The [diOHpItorltes were divided into three groups, containing, respectively, 

12 to 18, from 18 to 24, and more than 24 per cent of pho^borlc auhy(iri,» 
Among the plujspliorltes studie<l In 1014 those of group 2 were found in ill 
of 17 of the betls examined and usually contained 20 per cent of phosj,ih»ri,. 
unhydrlil, 'I'lie ])ho.sphoiltc8 of the otlier four beds belonged to group h 

The districts examlnecl In 1914 contained a total surface area of beti« 
Ijno square miles, a total quantity of phosphorites of 1,730,000,009 tons, av 
a total quantity of phosphoric anhydrid of 283.000,000 tons. The average 
duel Ion was 7 cwt per 10 siiuure miles. 

If the quantity of phosrihorites estimated In the beds In 1914 be adiJe*] 
that of preceding years, u total of 5,020,000,000 tons Is obtained, of wlUrh 
G8.1 iK^r cent is In group 1, 29.2 per cent In group 2, and about 2 per n*iH u 
group 3. 

The rei)ort einls with a study by SamoDov of the pliosphorlte beds of th,. 
right bank of the river Desna (Krolovets district, Chernigov Provlnc-e). Th«:^ 
l>eds on account of their origin, Uieir form, the large uoeumulation of ph.-> 
Ijtioric nodules of various tyim, and the nature of the cementing IwHly, ixjssi-s* 
particular sclentinc interest from a gtMdogioal and minora logical point of vit-w. 

Influence of carbonates of magnesium and calcium on bacteria of certain 
Wisconsin soils, 11. I-. Fui.mek {U. »S. Dfpt. Afff., Jouf, Agf, Reacanh^ 
iUUH), No. 8, pp. ^GS-50/t, ftps. 77).— -Investigations at the Wisconsin KxjH-n 
nicnt Station are reix)rted in wddeh the elTect of nmgm^sium and calcium car- 
bonates, limestone, inonocalcium phospliate, and dibasic magnesium phosjdi:n»^ 
(and In oortain cases calcUim and magnesium chlorids) on tlie mmilier nvA 
activity (ammonia and nitrate formation and nitrogen fixation) of bactcrii 
was studied wltli pure cultures and wiUi the ordinary flora In acid Co!t).v st:i 
loam soil, acid Plainfield sand, and neutral Miami silt loam. ‘*The 
carbonate, magnesium carbonate, and limestone were added in amounts mif- 
ficlent to satisfy one-foiirth, one-half, and full calcium-carbonate re<niiriwiH 
that Is, to neutralise 'one-fourth, one-half, and the total active acidity.*’ The 
phosphates were added in varying amounts. 

It was found that the number of bacteria in the acid silt loam and ari.j 
saml was incrcaseil by the applications of calcium carbonate, magnesium rar^ 
1)011 ate, or limestone, magnesium carbonate Increasing tlie number to a nnich 
greater extent than either calcium carbonate or limestone. Monoculcium 
phosphate and dibasic magnesium phosphate sligiitly increased the numln'r of 
bacteria in neutral soil. 

Nitrifioatlo[i was promoted by adding limestone, calcium carbonate, or mag- 
nesium carbonate. In soils to which no nitrogenous matter had been 
magnesium carbonate favored nitrate accumulation more than either ciih;iMn) 
carbonate or limestone. Tlie piiosphates increased the accumulation of nitriiu* 
nitrogen to a very small extent, Wlioii gelatin was added to the soil, wn?- 
nesium carbonate did not increase nitrification any more than calcium rar^ 
bonate or limestone. The three carbonates increased ammonlflcation of 
meal by pure cultures of Bacillus tutiicsccns and B, subtUis in sterile acid >ii‘ 

loam soil. . , 

A (^Iture of B. azotobacter failed to show an increase In total nitrogen q ‘ 
acid sand treated with carbonates and mannlt and only a slight gain In acius^f 
loam soil so treated. Pure cultures of 7?. radicicola, of both alfalfa and hT^‘ 
strains, and B. azotobacter were greatly benefited whenMnoculated into ^ 
sterile acid silt loam soil previously treated with magnesium carbonate 
caldnm carbonate. Limestone barely increased the number of B. azolohoc r 
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tulU'hsl !H llKt 
:uul aiid lim'lv' 


^^.ddsiU^m SOIL In nouirnl ana aoi.l .„il, nnnle stnmsiv nlkalln.. «l,l, 
^lumcarbonate the ncrcese In nuinU r u. a.-nCt...,., wj* .uud, „o«<..r 
In tbe untreateil soils, 

dau hi general sl.ow that ma^nodun, «,rb„u:.n. svas caldun. 

artKawte or limestone In sUmulutins; ilie rnpr,«!n.i„.n i, in .u-n! sil, 
and acid sand soils. As a rule the smalU-r ad.la-mi.,,,, 

«i]» than tbe larger. 

AUsI of 64 references to literature v\uh\ in tlie in ii j, 

Hltrlflcation as a measure of tbe availability of cUfTnvni formu of caldum 
j^bonate when employed as correctors of soil acidity. \\ s. / 

‘a, { 1917 ) r A^o. ^ pp. S 21 -S$G, fiy, i ). KxiHTiiiuuts 

Hawaiian Sugar Planters Lx|)eriiiient Stutiun wiiji mra 
'Tuond coral lluiestone are reportwl. 

It was found that “where no adailioius of iiilrn;;,.ii a,,. ,„:,,1,., n.iul vatul iuul 
;n)und coral limestone are about wiually efi'wiiv,. in endindm; ii„. niti'lil, 

..(an add soli’s oi,vn organic nitrogen. After neiiir'ili/.iiiL: llanali add sulls the 

twrage amounts of nitrate tonne,! over u !«>riea „|,iimina 

a.ii,litlons are eomparaavely small. The in<'rem,-nt ..r uain In 
. ..rrr the soil eiaetly neutrnllztHl, due to atliling twl, ,. tli,' aiaeiiiit.s ei 
..liJrt*'! (either as coral sand or as {.touimI liii)fv{nii,o. 5,.,, sh-ht \a 
toublf applications. Twice the retiuired a mo mi is of c.rdi sjmti riTi-fi 
ifAWise In nitrate produn‘(l over the sidls cxardy tlmu 

:;;f amounts of finely-ground coral liiiirstinnv 
“Where coral sand was used in siillirimu amnmits in hrinu^ lin* soPk 
the following percentages of gain ever tlic soils lo whirh n 
tfv form was added, are Indicated: No nifrngrn Mildni (soil 
r'<‘> tier cent ; dried blood nitrogen addt'd. icr, per rout ; nmi im 
: iroueii added, «508 per-cent Where It iioly -round 00 mi lii 
‘o neutrality, Uie following percentag(«s of gain ovor tin* ' ixi 
;:-!k*attHl: No nitrogen added (soirs own nitio-iM I, :,is jier com ; drlod IiIoimI 
:.dn)sen added, 235 per cent; and anitnonimn siiiphaic^ niiM-cii addod. iVts jmt 
c-rd. 


roam‘ti 

Uiuo 

warrant 

greater 


to ovaot 
lime in 
M\ti I'itrogeiil, 
'iiiutii vuljiljaio 
loho nsod 

lii!U‘ * 1 uit uros are 


'MVitnparlng the average percenUige of increasod niinito pioduodon thio in 
ti^mralixing exactly the soil with coral sand wiiii tlmi hroughi aliout li.v tlio 
^Mition of finely-ground coral litncstone. when* both tinnnoniuiii suIpliaP^ idlno 
i:-n and dried blood nitrogen were snpi)Iio<I. wc liavo, as a gonond average over 
‘d.r entire Incubation period of five inoiit!i.'^, mi iiKTenso of iisi |,«t oont dm- to 
applicutious and an increase of 421 per cent due to ground liinosione applh 
f^tlnns. From these figures a simple ratio sliows Uiat. when lime Mvaiiahiliiy Is 
SM'iisureil in the soil by enhanced nltriticntion, 1 ton of ilio Hnely ground lime- 
itmne is practically equivalent, In neutral Lzing soil acidity, to 1.5 tons of the 
M grtide of coral sand.” 

The principles of the liming of soils, E, C. Shouky (f/. S. I)(pt. Affr„ Farm- 
Bui. .92i (i9iS), pp. SO, figs, 6 ). — This presents Information regarding the 
t-!terials use<l in liming and their preparation, togetlier wliii a discussion <if 
‘V changes, so far as they are known, which arc brouglit about in the soil by 
The relative merits of different forms of lime and tbe faoior.s wiileh 
rtru^rtaine their use in farm practice are fully exiihiintsb A list of terms com- 
£3f«iiy used in the discussion of liming is included. 

Th^ use of lead for stimulating g^rowth in plants, A. Stctzhu (Jour. lAindw., 
1/916), A^o. 1 -t, pp. abs. in Jour, Chetn. Soc. [Ixmdon]. 110 (FJIC>), ,Vo. 
/• p. 704; Intemat. Inst Agr. [Ronxe), InUrnni. Rev, 8d. <md Prart, Ayr,, 
^ Ro. 6 , pp. 8 U, 845 ; Chem, Ahs., 11 ( 1011 ), No. 6, p. Kxperb 

carried out In 1914 and 1915 cn the action of attucous solutions of lead 
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nitrate allowed that plants grew vigorously when treated with amaU quanut^ 
of lead. The maximam growth was (Stained with Oil gm. of nitrite p«r 
of nutritive solution. Not only did larger quantities affect the dereloptag^^ 
the roots, but they also retarded that of the leaves. The same remits w<n> 
obtained In this respect with all the experimental plants, rye, wheat, otu 
barley, maixe, and peaa The difficulty of spreading the lead nitrate was 
come by making it Into a fine powder and mixing it well with the potash swit 
or sodium nitrate used as manure. Manuring experimrats with beets result^.’ 
in a certain Increase In yield of both roots and sugar which could be attrihutn 
to the lead nitrate. Potatoes, on the other hand, proved very smsitlve to thf 
action of lead, which caused a decreased yield of tubers and starch.** 

In experiments with wheat In sandy loam, “the addition of 44 lbs. of nUn** 
nitrogen to the basic manure increased the grain yield by ^ lbs. ; 50 per 
of this nitrogen was u.sslmllated. The addition of 9 lbs. of lead nitrate only ta* 
creased the grain yield by 187 lbs. as compared with the basic manure and ot^y 
21.5 per cent of the nitrogen was assimilated. The addition of 06 Iba of nltnc 
nitrogen to the basic manure increased the grain yield by 1,320 lbs. and 82.3 
c^t of the nitrogen was assimilated. In this case the addition of 9 lbs. of 
nitrate had a favorable effect on the grain yield, which it Increased by 2,123 
lbs. as compared with the basic manure. . . . 

“ There Is nothing against the practical use of lead nitrate and, so long w 
the manufacturer can guarantle a uniform distribution of the lead, the mljinj 
of lead nitrate with potash salts and sodium nitrate on a commercial ha.«i» h 
recommended.” 

Conunerdal stocks of fertilizer and fertilizer materials (17. & DcpI. 
Offlee Sec. Circ. 104 {1918), pp. 12, flgs. 5).— This circular presents statl«!n!] 
Information obtained through the War Emergency Fertilizer Survey of Octohw 

1, 1917, regarding the stocks on hand and in transit ; the quantities under coo* 
tract or oi)tlon for delivery before April 1, 1918 ; comparative figures based <« 
returns from concerns reiwrting for both 1916 and 1917 ; imports ; and prodor 
tlon of nitrate of soda, potash, sulphuric acid, sulphate of ammonia, slaughter- 
house and garbage tankage, sulphur, foreign and domestic pyrites, acid and rmi 
phosphate, mixed fertilizers, cottonseed meal and cake, dried Wood, raw ami 
steamed bone, fish scrap, cyanamld, and base goods. 

The returns for 1917 showed an increase over 1916 in commercial stocta oi 
potash, sulphate of ammonia, and acid and rock phosphate, while a marked 
decrease was noted In the case of nitrate of soda, mixed fertilizers, dried blood, 
slaughterhouse and garbage tankage, and to a less degree of sulphuric add tad 
foreign and domestic sulphur and pyrites. 

Peat in 1916, J. S. Tubp (17. S. Geol Survey, Mifk Re»ourcei U. 8„ fWA pi- 

2, pp, 289, 299).— Statistics regarding the use of peat as fertilizer and fertUiw^ 
filler, stock food, and litter In the United States during 1916 are given. Of d» 
total consumption of 55,548 short tons, 48,106 tons was used as fertillier and 
fertilizer filler, as compared with 38,304 tons In 1915, 

AGEICULTUEAL BOTAEf . 

Significance of colloidal chemistry In physiology, W. CJboctceb {Tram. /H- 
Acad. Sci., 8 {1915), pp. 47-68).— This paper deals with the colloidal nature of 
living cells, general characteristics and water relations of cell colloids, dWMon 
in a colloidal medium, enzyms and immunity bodies as colloids, some eoll<> 
phenomena of soils, and topics in colloidal chemistry and their bearing 
physiology (as in aging seeds giving a bibliography of the subject 
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pgattOe pitman In anluak and pUnu, W. r. q atkis« is^ iv,- 
|laadm]> li (.ISn), ho. f}, pp. 5ffJ-J77).— Summins iip uliwrved rt"siilis in 

P'-nt celK U..^.mhlr 

^ ttat to Ull* respect, as weU as In other phas,« of their phvslolocy ttere 

grtrioB. ootwlthstimdlng the difference In the coudlilon* under which the iwn 
jrtt dlTlrions of living matter have developed. * “ 

„ is stated that In animal cells the upikt Itmi, of osmotic pr««ure Is not 
dr from 7.5 and that within the body each cell may be .■onsldere.l as a water 
4 ^. bel^ in osmotic eQ^'brlum with tl.e other .sdLs „„d the Inicxvllulnr 
.riallona In prUn.tlve naked plant tell.s, m free sivnus, and l„ unfertlll«Hl 
^ the osmotic relationships are much the s«me ms ih„.s,. for lower animals, 
ic CMC of higher plants, however, tlie presence of a conmaratlvclv Inestenslhle 
alhUose waU brings about entirely new conditions (whkli an* dlscos,s.sn 
ud a a result very great differences us regurd.s osnmtlc pressure eiw m the 
Iftrrat tissues. In this division a very great part of tlds osmotic Inlluom-e 
a dae to Donelectrolytes. sugars prepomlcrallng. The .-iTcct of light umm 
dilorophyll-bearlng organs Is considered by far the most iKov.vfiil of the many 
which Influence osmotic pressure In plnnts. 


The main purpose of this paper Is to emphasize tlm iiilTcrcm>.s evlslliig as 
jjjards osmotic pressure in animals anil in plants. 

Ctfbon assimilation, I. Jorgexskn and W. Stilrs {\nc VhytuL, {Jiur*) 
.Vsi. pp. 2\0-250; 10, pp. is .VfM. /-3, ^ * 

PP* ii7-*/35, figt. $; 7, pp. fujs. 7; vS. pp, /To' l) lu, pn, 

♦8^255, /Ipt. 4; (i9i7), ATos. 1-2, pp. ^f-^5, fig^ 1; S I pp. 77 /OJlV -This Is 

Mlftlj a review of recent work by difterwu Invc^sti^^aturs on iiic jiipnioms of 
tte green leaf and on the processes conneoteil with tlioni. 

Buffer processes in the metabolism of succulent plants, .Ii .\ny IIkmi'ki. 
(O/mpf. ItetuL lAib. Cariaberp, IS {1911), No, ], pp. jSf), fujs, The author 
fivos an account of Investigations carried out on plants suhjrt-twl to widely 
liifferent external conditions, designod to dot or ml no tiio (Miu-ontraiion of 
fcplrogen ions in the cell sap extracted from Iwivos and (ii(> relation of Huoh 
o^ncratlon of hydrogen Ions to the quantity of containod lu-ld as shown by 
litntion, and to estimate the importance of such relation. 

It is stated that in tlie sap from leaves of .‘^iioirulont plants ilio concentrulion 
«fh)-drogen Ions varies, but Is determined by the quatitity of ilLrai.-ddo add 
i!Kl the quantities of dissociated malates. In aTtuln saps (iKiKsilily in ali 
«<^l€nU) acid is never associated with acid salt, though varying quantltlcH 
salt and normal salt occur together in a mixturo of a marked ImITer 
^iiirRcter. The faculty of producing and accumulating adds varies grf'aily in 
»a«-oients. It may stand In causal relation to tin* quantity of dissfidiited 
•saiates. Species »vary greatly as regards tlie ilistance lad ween llie liimuH 
aad phenolphthalein points as shown by titration, older leavw Kometimes 
ttcwllng younger ones in this respect, and the quantity of aluminum malate 
^Ph^ring to be Influential in this respect Sap from Het?dlings of iupincK 
^ittpinus albus) showed nearly uniform values for the concern ration of 
Ions. Fluid from nonstimulated pitchers of Nepenthes hIjowihI 
olte concentrations of hydrogen Ions as contraste<I with the fluid from 
subjected to stimulus. By means of laemoid paper an approximate 
U obtainable for the concentration of hydrogen ions In a liquid wlien 
coDcentration falls within certain limits, 
lo. stomata, L. REHibus {Bui. Soc. Bot. GenH'e, t ser., 9 (1917}, 

^ PP‘ 24^50, figs. X35). — The author g^s an extended account of 
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on stomatol characters and related phenomena aa canied out 
number of famlij«8 of plants. 

It in held that stomatul structure In a given natural group 
remarkable fixity, being an expression of ancestral characters rather 
of local and tcini>orury aUaptations, The characters marking some famUks «r« 
cited as Illustrating this fact. The Polypodlaceae are thoug!^ to coi^utuie i 
8i>€clal group in some resi>ects. A striking analogy Is noted between 
stoma tal eliaracters of Cyeada^vae and those of conifers. 

The nature of tendrils and the formation of branch nodes, V. 

{Bui. Oirujue, ^um. Bd-lra, J0I7, pp. 27, /IffS. 42). — The author 
from the study here describetl Umt tendrils are anticipatory buds iransfonu^j 
Into tendrils during tlie course of evolution. Bifurcation of a branch U siifsj^y 
tt v<*getatlve partition of the tip due to surplus vigor In the part The 
course of ancestral dtjvelopment in these parts ^is briefly traced. 

Slow changes in buried grapevines, K. Pantan elli (Staz. Sper. Apr. /t>jf 
49 (/y/6), iVu. JS, pp. 6’05-d.}8. pU. 4).— Tests wlUi varieties of graiK-vlucs ar, 
outlined with a brief account of the results, which Indicate that Rupeiwri< i, 
very resistant to (iecotnEK)sition after the death of the tissues. The most char 
acterLstic change Is huniltlcation, affecting the protoplasmic contents of 
cells. Macta’utlori Is most rapid in the purenchyma. Aeration favors hujniniv, 
tlon. The invasion of inicroorgiinisins, especially of fungi, acceleruti^s the pr*.- 
esH, which is hindered by sterilization in the autoclave. Changes in tlie 
cul contents are also indicated. 

A method of prophesying the life duration of seeds, J. F. Gbovks iTmrj 
III. Acad. -Sci., S pp. 1S3-136, fig. f ),— This Is a continuation of tlu- uu . 

previously noted us done by the author with Crocker (E, S. U., 33, p. . 
Turkish Ufxl wheat was employed in these two series of tests. 

Increaswl time of heating shows a delay in germination as well as a fall b 
germination percentage, which is al.so true of seeils stored for a long tiim* lu 
room temperature. A oomt)arison of tlie life duration at various temiwatur*^ 
as found by experiment with the calculated life duration, shows a chHc 
ment between the two sets of values. It is thought, therefore, that thp Uik.- 
temperature foriiuila for protein coagulation may be applied as a formula f- ’ 
the temperaturo-life duration for seeds ; though, in order to establish th»‘ ::cr. 
eral application of this principle, much more work is regarded ua 
several influential factors need to be considered, as outlined in the previouj 
work. 

Electromotive phenomena in plants, A. D. Wallee et ai- {Rpt. Brit. 

Adv. Sci., 86 (1916), p. 305).— The object of the work of this year, as rep>rf^l 
by the committee, was to determine whether or not a sufficiently strong 
cal response Is obtained by employing the whole seed In germination tests. K- 
suits are given of six tests with the whole pea and with the extracted rad.ri? 
showing that the response of the radicle was much greater In the latter than it 
the former. 

Experimental studies in the physiology of heredity, F. F. Blacxmax ft a! 
(Rpt. Brit Assoc. Adv‘ Sci., 86 (1916), p. 306).— In this report of the commit^ 
regarding the work of the year on Primula It is stated that progr^^ -:‘‘ 

been made In several directions. A new form has been produced, fulh 
a prediction previously made. The gap between the ordinary fully h^ry dl* 
of stock and the wallflower-leaved variety is gradually being bridged by expc* 
mental breeding. 

Studies of inheritance in Pisum. — H, Th^ present state of ^ 

heredity and variation in peas, 0. B. White (Proc. Amer. 
il917), No. 7, pp. 487-^8S)I^The object of the present bibliograpmca 
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^ la sanunarlze the large amount of knowleiUw rocentlv .„i . 

ifi S* ®*» P* order to show tJhe i)ro''T*K»t i ^ « 

to the baals Of the Meodellan analysis of Pisu.n! ' Thlrtv-si^heil^m^y 

«‘U> anU th.: avallab^ n 

jiocharaetera as separable units of organic structure, H F Osdosn . im*r 
Jf usm. No. 608. pp. 44.'^^56).-Thc purpos.. of this s!.:":, , 

lobe to brlBg ^ther and rev^w some of the uo,e„„rthy of oZ- 

s^rahlllty a. counted with tho*. of luterde,H-nden,^. ..operation 
«*,etatlon Md coordination. The author proposes the ler.n bhx-haraoters a, 
fte genaral designation of the character unit lu the organist,,. Thes,. di*. 
^ as observe,! in paleontology. an,l also in regard to their navies of setm- 
ability in heredity, in genessis, and in rate of ovoluilon of funas 
It U dalroed that biocharacters are separable In ori;,Mn. .levelupment evolu- 
tfoo. and heredity. They are sep:iral)lo ihruu-h tlielr inanv ni<«b.s uf nrl-in 
fjm the germ, either saltatory, gradational, or umtinunns, Tlirv liavo .ilfTrrcnt 
rates of motion, or velocity. In individnni dcvnlopuh^nr (t.ni.i-rny i i»xhihlUng 
ao^^lPratioD or retardatuui. Tliey havi‘ din\T(Mit nufs nf ov<ilntion In tlifTercut 
phyla, again exhibiting acceleration or retaniatlnn. All ih.^ hiiH-lmnnuTH ctH)p- 
tnl6 tlirough different modes of grouping In fuiu-llt.n.Ml ct.rrchuii.n. In roini)en‘ 
ffliiou, and in sex linkage. In the hard parts of the hoiiy. while the hiiKduirac- 
rersof form and proportion may originate through contlnnity, ilirough Knltailon. 
or through minute gradations, all the known evolution of pn.portlon him-lrnnir* 
tPTs is continuous. In Uie hard parts the ))io<'hnnH ters of reetignidniloiu* Uiwo 
tx^D observed to originate and develop only through continuity. 

Studies on self-sterility.— I, The behavior of self-sterile plants. K, M. I:.^KT 
3n<l J. B. Park (GetwHcs, g (1917), No. 6. pp. m^(;09). This in\v,stlj:MUon and 
rlM^ conclusions therefrom have been llinlte<l to the self sterlh* spiH“li*H Simtiann 
^jrgetiona, K, alata, N. glutinosa, and N. aaf;M.ifi7oha hnxl niunng thernselvt^, 
ill questions connected with the relation between true self frrllllty and sedf* 
sterility being considered as constituting a distinct prnlii(‘in. 

The tendency to self-sterility is regarded as inherited, these fnur 
breeding true to the quality. This Is expresstsl in these plant.s from ih<* hogln- 


ningof the flowering season, though toward Its close some self-ferilllty may Iw* 
ihnwn, esi)eciaUy In plants exhibiting the elTfM'ts of adverse •*nvirotmienliil 
^'nditlons. This phenomenon, which Is caiIo<l pseudo sidf-ferlillfy, In eimsld- 
«“pd as a nonlnherited fluctuation. Self-sterility, whaiever ii.s mitnn* may 
prove to be, is regarded as only a physiological imiH'diniiMit to si*lf fi-rtill/.atiou. 
The fnci that the waning of the reproductive period affeciH ,V. ahiia and 
t/ltttinoia more markedly than the other two ,spe<'les is regard(sl as ludleating 
mtiltiple allelomorphism In a fundamental factor, the preseiiee of which Is ru*c-4*M- 
to the development of self-sterility. Cross-sterility, identical in itw nature 
^ith self-sterlllty, was found in every population of self-sterile plants tcsir><|. 
•Wsierllity behaves as a sporophytic character. Part or all of the indIvkJuaU 
faulting from one mating may be fertile with one or both parents. It is stated 
thtt If A U sterile with B and C, the last two will be sterile when bred together. 
A varied series of facts observed in this connection Is detail ( m 1. with dls^'unMion. 

Ecology and physiology of the red mangrove, H. H. M. IjOWman (Proc. 
^wcr. PkU. Soc., 56 (1917), No. 7, pp. 589-67B, pU. 6. flfJS- 5).— Thin in an ammnt 
the discussion of a study carried on since 1915 by the author on the rwi 
^ngrove, Rhizophx)ra mangle, which Is claimed to be a plant of economic 
^ftance (E. S. R.. 37. p. 821), 

65162*^18 3 
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The thickenings of the cortex cells of the submerged abec^ptlre rom 
clalme<l to be really artefacts due to a slight shrinkage of the walk * 
delicate transfusion cells. The pollen shedding device is exphuoM^^ 
endosperm Is considered as a placental organ rather than as reserve nu ^ 
The high mortality in Hpt?claUy concentrated media is due In HjS mud 
to increased hytlrogen ion concentrations, and in hyperconceut rated uca 
lo tfie dinifulty wf absorption and retarded metabolism. In moist soil 
the transpiration rate is delicately balanced by available soil roolstu^^*^^ 
dclinitc inverse projwrtlon was maintained between tannin and dextrose a 
tlie grow th of the seedling. Tannase tests seemed to show that tannin d * 
serve as reserve food in the hypocotyl. Ued mangrove is facultative as ^ 

Its growth in fresh or salt water, though it requires the latter for Ub 
development 

A cyanogenic Mucor, H. Gi vor (BuL ^Soc. Bot, Gen^, Z. ter., $ {n^n^ y 
f-t pp. ,iO~.i5).—A further account Is given of the fungus previously n.{)r.irttd 
(E. S. n., :w, p. 734). which is now technically described as a new physiol, 
species, J\f. ci/eno(jenrs, 

A comparison of certain Kocky Mountain grasslands with the prairie f 
Illinois, G, D. Fuu.kk (Tram. III. Acad. Soi„ 8 (191$), pp, 121~1S0) 
author makes seme com purl sons between Uocky Mountain grasslands mv! the 
prairies of Illinois. He states that these regions agree as regards conditions of 
rainfall and Iniinidity and as regards summer deficiency in soil moisture. Mh 
showing a well-marked hytirarch succession passing from the aquatics tlmm^h 
the setlge moor In a closely comparable series of associations, and l)oth 
ing a climax prairie meadow as.soclatlon In w^hich herbaceous species other 
gra.srtcs are fairly abundant. The two regions differ in altitude, temperature 
length of growing season, and soil The mountain region shows fewer aquai^ 
species and a xerurch sucr*ession comparable to nothing not<sl in ilUnois. 

A study of the vegetation of southeastern Washington and adjacent Idaho 
J. K. Wkavkk (Vniv. [ Nebr .] mdks , 17 (1917), JVo, 1, pp. 11^ ph . /.g, ^ 

This Is an account of ecological observations made during 1912 to 1914 ow th** 
three principal |)lant formations and subdivisions thereof occurring in {hi* 
region. 

The vegetation of Paraguay, R. Chodat and W. Vischi® (BhI. 8oc. ifot 
Gcn('>vc, 2. acr., 9 (1917), Not. IS, pp. 55-107, figs. 46; 4S, pp. 1C5-2H. fgt. \ 
dO). - Some results are dettiiletl of the work of a Swiss expedition for iauanii-a- : 
study in E*araguay, this account being confined to the Malplghiaceie, the 
Podostemaeoxe, and the Bignoniaceae, 

HELD CROPS. 

Cropping systems for the molster portion of eastern Washington and 
Oregon and northern Idaho, L. W. Fluharty (U. g. Dept. Agr. Bui. 625 
p}K 12 .) — Three ami four year crop rotation systems are outlined In wiikh clover 
is substituted for the common summer-fallow method of growing cercaN hi tli" 
region adjacent to the Bitter Root and Blue Mountains In Washington. ()rc;’<>o. 
and Idaho. This region has an annual rainfall of 20 in, or more, and conipri^*;* 
an area of approximately 1,875,000 acres of improved farm land. A farm surrev 
made in 1915 on 246 farms in a representative portion of the district showel 
that 30.2 per cent of the rotation area was idle each season as summer fallow, 
while observations on a few farms where clover was employet! In the mtntion 
as a substitute for summer fallow showed an Increase per acre in crop yielti# 
following this practice of from 15 to 25 per cent. 
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of the effect upon the profltahleness of faminf ,,f different aimiuuW 
jjdle land in summer fallow liHlicutert that the Interest on investments varied 
per cent on farms having tti.S per wnt of the rotation area tu summer 
to M Pef '“f thtBe having onl.v 0.4 ler ,s.nt „I il„. area Idle with 
.^ive labor Incomes of ~?200 and ?4li0. wm, resiact to the p,.r tiere vlel.'. 

4 trope, the interest on investinenU varlwl itimi r,,o per wnt for tin average 
^.Inilex (crop yield as eompartal witli average of till farms takon as li«)i of 
3!oS- per cent for a erop iiidev of li.“J. with lahor iiionaes of $ygo and fm. 
i^celively. It is concludtal, therefore, " that any eropi.ing sj st.au nhieh either 
increase yields or retlu.v. the amount of lattd detoi.Hl to atmimer fallow 
riihant decreasing the crop yields will niaterially liieivtLse fttrm pruliLs »ji Ihese 

Xiie ofTKt on crop yioliis of elhninatUiK isuuiiiier fallow is ruitisl as ituiioatiHi 
j ft (ami Jjurvey made in 1012 on U4 silt loam st»il farins in ilu* Wiliiiinotte 
Oreg. The crop Index for farms witlmut smniner fallow wm found to 
f Ud, ('tmipared with 9(5 for farms with sn minor fallow, wlmat hciiiK ihe 
tfj crop to prinliice more acre with siiiiimnr fallow tlmn wiilnuit U. ’riin 
jtnxhdion of legumes, principally clover, Into the rotation was rej:ardtsl ms 
^ tU'tcrmiuing factor In these results, the erop Index rani^ln;: from s2..s ftn* 
ynji with no legumes to 11L4 for those with -ILK rent of the .-h.ii artsi in 
■flaw's. In a Study of the tieW crop area in clover in n* la tin n to fni-in pndlts 
.5,1 yields, the average labor incomes varied from („ ami the crop 

ivkx from 90.8 to 119.7, for farms with no clover and ilmsi* aim :;2.7 jkt a*nt 
i die lielrt crop area In clover, re-'^pectively. 

c\s.\i'Y see<led with four different nurse crops pri.HluctMl a sm'<os,'<fui stand 
:£ per cent of the area seeiicd in wintiT wheat, on m;.:, ^f that 

tn spring wheat, on 89.7 per cent of that seeilisi in m:u>.. ami on l»T,s jn-r 
via of that soxled In barley. The principal factors Cfunrihining to lim failure 
''iftver seo<led with a nurse crop are said to he foul land, poor siiNjhcd preim- 
too thick seeillng of the nurse <rop, poor late si-^^Ung, and lack uf 
r-\vT «il imx’uUition, The pure culture and (he Held soil incUnsls of Inmni' 
clover are briefly de.scrlhed, and the production of clover for «ml ta dla- 

Crop rotation investigations. —Fie Id T experiments, A. Akny (.Wmn.rj»ofa 
dfl. /;«!. iTO (1917), pp. 5^55, figs, ,?).“This reports the results of crop rotation 
-n^riiuents extending over a period of six years, lOdl) to lb II, inclusive, nnd 
.tEiirucing a study of different cropping systems, tests of coiuimTcial fertilizers 
ii'Mition to barnyard manure for good rotations, and nhsiTvance of nnulKHls 
-■ tiilacf and manuring. Rotations of 2, 3, 4, and 7 years' duration were 
"3a?uratcHl, employing wheat, oats, corn, iH)tato<>s, ilax, ;ind timothy and dover 
r tiny and pasture, and are com])ared wntb continuous cropping srhemes, lie 
oat<, wheat, oats and wheat mixed, corn, and mangels, With certain 
-'^‘Ptiens, manure has been applied to each rotation and cropping syahnn at the 
df* i<f 2 tons per acre per year. The fertilizer exfieriments were conduclwl on 
" standard 3'year rotation of oats, clover for hay, and corn, an<l include *<1 t<*sts 
f o»mplete commercial fertilizers, used with and without manure, and of raw 
phosphate, acid pho.sphate, muriate of potash, anil nitrate of soil a used 
with 6 tong of manure per acre. The same standard rotation was cm- 
for the tillage and manure experiments, and the usual methm! of tillage, 
plowing the meadow for corn, and double disking corn land for oab^, was 
as a standard and compared wdth spring plowing for corn and fall and 
hftc plowuig for oats. Observations \vere also made of rotations without 
of manure applied to the meadow, of pasturing off the grass, and of 
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broadcasting v. drilling grass and legume seed with grain. ConsIdergbW 
Uite<] data are presented and fully discussed, showing both crop yields an/i ^ 
Milues for the various treatments outlined. 

Tlie results may be summarized as follows: Rotations of grains, cloter * 
timothy hay, and cultivated crops, with moderate applications of manure, hi 
nmintfllntHl yields, and with one exception returned a net Income of 
over i>er acre, f’ropping systems of different grains alternated, or of gra,.. ^ 
corn alternatwl with modern to applications of manure but without dovn^r 
not maintained yields, although an average net Income of $7.75 per Hcty , 
realized. The yields of grain and corn grown continuously, with 
nmount.s of manure, have b<Hm consistently lower than those obtaine<] 
iKdter rotations, and somewhat lower than those secured from rotation^ 
grains only or grains and cultivated crops only. The average net iiKY,u> 
acre has hi*en $‘J.S4 for wheat, $5.15 for oats, and $8.95 for corn, a i 
rotation of oal.s, wheat, clover hay, and corn showed increased yu-lds 
tlic same crops grown continuously of 13.7 per cent for com, 14.95 p<*r vq 
for oats, and 30.08 [ut c-ent for wheat, and increases In the net income per 
of 20.2 per cent, 35,2 per cent, and 72.3 per cent, respectively. Miinpels 
continuously with annual applications of 6 and 12 tons of manure per : 
re.sfH ‘( lively, did not In eitlier case yield a product equal to the cost <,* 
duction. 

An average net return of $11.95 per acre was oi)tained from a 3-yenr 
of oats, clover hay, and corn, with 6 tons of manure per acre applied 
the corn crop. A complete commercial fertilizer in place of the manurt* :ri 
practi('aily tin? .same yields,, but at a financial loss of $3.44 per acre, 
phosphate, acid phosphate, muriate of potash, and nitrate of soda ap; » 
singly, in addition to the manure, resulted in losses amounting to $4.a|(. j::: 
$4.83. and $11.37 per acre, respectively. A complete fertilizer used in ! 
to the manure resuited in a loss of $8.84 per acre. 

A consistent lowering of corn yields during the last four years of tbo 
numt was observed in the rotation without manure. Manure applied to ini:- ■; i 
in tiie spring of the year and preceding corn, failed to increase apprcrial^lv ts 
hay yield and resulted In a lowering of corn yields. Pasturing off iho 
crop as compared with removing two hay crops gave no increase in yicM a 
or corn. There was no appreciable difference in the yields of corn 
or t‘arly s{>ring-plowed clover bOd, although fall plowing is deemed the 
farm practice. Oats were not so satisfactory on double-disked sprint ! ' ^ 
corn land as on double-disked fall-plowed land or as on com laud douhl'* 
only. On weedy, infertile, or compact corn land, plowing for grain oo :? i 
deemed preferable to double disking only. The stands of clover ainl - 
and the yields of hay were less satisfactory when sown with oats on 
disked spring-plowed corn land than on double-disked fall-plowed land 
land double disked only. Yields of hay from clover and timothy sown bniv 
averaged 2.65 tons per acre, while that drilled with the grain. In a 3 year . ^3 
tion. averaged 2.89 tons. 

The author concludes from these results that “ adopting a systematic r 
tion of crops in which is Included clover and timothy for hay or pasture^ 
ordinarily result in as large a total yield of grains and corn each 
nierly, when the acres were cropped largely to grain and corn only. - - 

income per acre from the grains and corn grown In rotation with 
similar legumes may be expected to be higher than from the same trop ^ 
continuously or in rotations not including clover.” ^ 

[Report of field crops work in Hawaii], F. G. Kbauss 
I9J7, pp, 20-3J, pi Field tests with leguminous and '• 
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manure are noted as omducted both at the dmonstmtion 
Haiku and lu cooperation ^Rith farmers. The erMi.s ustst in iIu-m* u-sts 
cowpeaa. T^vet beans, peanuu. soy l>i*aus. aJfalfa, jack 

^ Japanese cane, Sudan grass. dikfafwm. and ..,rn 

the most promising cowpea varieties are the nrahham and Iron fer 
and green manure, the Groit and Taylor fer s^^M. and tiu- W lupisH.rwili 
general-purpose sort. The Brazilian velvet bean, the VabMaln 

Bisot. the jack bean, and Gie pigeon poa are said to Ih‘ well t^MabbsluHi 
did not thrive on the raw uplands, but of lo varirti,.s snuNdh 

^ biilry Peruvian gave the most promise. All varleih s jv^pMad- d t,^ liberal 
paring and fertilizing with phosphate, i.ui liming ma! arnileiui iiaK-nlailon 
^^ivti to have no beneficial eflfoct. Japanost^ eaue ami I'a paimn are d^H-nud 
l^fefable to Sudan grass, due to the suscv[dibitlty nf ihe luiter to ru^t. 


unsown In 30*in. rows on a metlium loam soil and nvelving al^uni dd tuns 
f jreen manure in the course of three years and .VKi ir.s. td Idgh -rade rmilber 
time productHl nt the rate of KKl bu. ikt aere. as iomp.aed \Mih an 
rr-v yield of about 35 bu. [kt acre on virgin soil, Sli-hiiy levs ihan one 


f Ilf the yiedd of the 30-in. rows was obtalm*!! from rorn sown in r.o in, rows 
r, Jill other conditions identical. This difi’ereiici' in .vii-hl is iiM-nghi lo he 
tetheaddetl protection against strong wimis afforded hy the narrow >pa, ing, 
>sts were made with grain sorghums, millets, hin kwlu nr, niu\ smiiiow. r lor 


Ten fee<l and with wheat, oats, Imrley, and rye, tlio proving lotally 
sjtnd to local conditions. 

I Mnnn of BUss Triumph potato has heeti dc'velojied, nial is said lo l»e well 
jjMisliwl in the Kula potato district. More tlian ,"i<t |K*r eeiii im re.a e in \i*'ld 
from spraying with Bordeaux mixture. 

Import of [field crops work atj the Gleuwood subsintion. .1. lb 'rnoMi soN 
iS7a. ifp/. 1917, pp. pl^. 2 ). — h'iehl ti*sl.s wiili varlons < rnp^ to 

. suitable forage for dairy co\v.s are reported in continuation of work 
i'iusly noted (E. S. R., 37, p. 132), ntid aildiiiomd work is i lescrilKsl on iiio 
•irtpment of blight resistant strains of potalras hir the t lien wood sef“ll-»n. 
io* area planted to Paspalum dilatatum was e-\leiidc<l at u!i i-aimated ('om 
JHT acre, the relatively high Initial cost l)elng diMMiiei] juviitied hy the 
■ni^tient nature of the grass, Tlie common Inttiiljoo grass H'linv inn palfni 
lam or VhatockloQ is said to possess cuiisideralde value as a 

-;.v iTo]>, being extremely palatable to stock. It Is a pn^lltic si-rd bojirer, 
2i clean cultivation aiul fairly lil)eral applications of stable manure, lids 
gives promise of very satisfactory yields <lurlng the coiil scjisou. one crop 
'vf-tM from a small area yielding at the rate of 2,*b5 tons per acre. (’an;tda 
r-eas have proved to be of value when planted <luring the <’ooi scaM»n 
"ieywir on soil treated with heavy applications of stable inanurj*. Iiojirovcd 


>^!ish oat.s sown November 20, lOlO, on soil which had received alxiut 
"f stable manure per acre, produced approximately 2-1 totjs of grc4<n fc<*<l 
cat on April 9, 1917. Subsequent plantings made on I December 12 and 2S. 
l»> and on January 1C, 1917, are said to have givc*n excellent reiurn^. 

^ Tring rye prwluced yields of green feed of In.fJJS? and 17,130 Ihs. per acre. 
T^ively, after a growing period of 4.5 months. Both cro|>s were l)adl.v lie 
with aphids, and are not deemed comparable to oats, 'J'hous.an<l lt**ad<Mi 
^ 8 ik 1 Dwarf Essex rape drilled in rows on November 20 , 1910. and trans- 
‘M on January’ 5, 1917, made a vigorous growth during tlie cold s*'ason 
^ Melded at the rate of 19.5 and 22 tons of green fci-d r>cr acre, restm - 
A planting of Dwarf Essex rape maile in April was totally desirnye<I 
^'J^wonns. Seedings of different species of Imr clover were made in Novcm* 
aad Included Ucdicago scutcllata, J/. orbicularm, M. urahw<i, M. 
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hUpida, Mf. hiMpida sardoa, and A/, tubereulaia. 3f. toutellata was the ‘ 
reach maturity, but la des4Til>ed as ranking lowest In forage produetj^a^ ^ 

Two varieties of potatoes of the so-called '^Hamaktia Hybrid” 
as Blue Ribbon and White Ribbon, respectively, were grown in cotn|>J^,r 
tests for blight resistance with Portuguese Red and five common white 
ties. The hybrid varieties and the Portuguese Red exhibited a marked 
of resistance and outyielded the white varieties in every instance. 

Report of the agronomy division, G. A. Sahb (ffaioaii Sta, Hpt, 75;^ 
48-55, pi. 1 ) .—This reports the continuation of previous w'ork ( H. 8 K ^ 
p. 131). 

In a study of soil aeration with rice, tlie increases favoring nonaeran..r. . 
1910 were 18.7 per cent for the spring crop, and 4.9 f)er cent fur the fail 
and in 1917 3.1 per cont for tlie spring crop. 

Plantings of Burbank and Kariy Rose potatoes produced average yields . 

0.47 lb. i>er hill for both varieties, <iue to an attack of mites and to dry , 

Three varieties of sweet i)otatoes were propagated for cuttings fur disiril* ;> . . 

Individual yields of alfalfa varieties, ba.sed on 9 cuttings imt notnno t - . 
perUxl of 32 months, were obtained as follows: Utah Common :k) ru-.. < 
green forage i>er acre, Kansas Common 2S.4 tons, Peruvian 21.7 
Turkestan 14.7 tons. Prom the same number of cuttings for a perhni ..f 
months, yields of Grimm, dry-land, and common alfalfa were obtaln^l auH 
Ing to 20.0, 26.4, ami 9.3 tons per acre, respectively. 

Tests witli tepary lK*anK for seetl have given varying resuUs, A fill! - 
made a growth of 9 In,, the plants dying before reaching maturity, whili- j 
ond seeding driUoil in rows 1.5 ft. apart failed to till the space iHMwi^i-h p. 
drills, but yielded at the rate of 10 bu. of shelled beans per aero. In n 1? > 
test made under drier conditions, with the beans drilled in rows 2 ft ::|n ? 
at the rate of 15 lbs. per acre, the crop attained malinity in 7<i days 
yielded at the rate of 33.4 bu. per ticre. 

A new variety of pigeon i>ca introduced from India Is said to haw 
favorable results. 

Brief notes are given on limited bold tests with various grasses Itn'iisii;: ; 
Polytrias pranwrsa, blue couch (/)if/if«na didactyla) Napier - 

pwretaa), Wilder, fuzzy top, Australian blue, and Natal redtop. In ! 
variety tests Sugar Drip was again first in yield of botli grain and P»r:-: 
Nut gras.s control by spraying with a solution of 1 lb. of white : 

0.5 lb. of canstlc soda In water to make 20 gal, wdien the plants \vcn‘ ht 
bloom necessitated treatnieiits at average intervals of 40 (lays the tirst 
and 65 days the second year. The third year, an interval of 9 imwih- ^ ' 
elapsed since the last spraying wdthout the appearance of any bhKHiH. 

Variety and fertilizer tests with corn failed completely due to si'vere aii:’ '• 
by ihe leaf ho]iper {Peregrinus mnidis), although the infestation was 
controlled by means of parasites {Ootetrastichus sp.) to obtain a cn>iM>f 
corn, the yield being at the rate of 43 bu. per acre. 

Small plantings of edible canna yielded at the rate of 23 tons edible tnf-- 
20.5 tons immature tul)ers, and 20.25 tons forage per acre. 

A w'hite sweet variety of cassava from Trinidad and a red bitter S(^rt ceimn^ 
to the islands, planted in the summer of 1915 and harvested In March. 
yielded at the rate of 31 and 16.25 tons fresh roots per acre, ^ 

A study of forage-crop problems w^as begun in July, 1916, on the iiu ■ 
reservation at Castner, Oahu, and experimental plantings were 
numerous leguminous and nonleguininous forage crops. Chemical soil 
showed from 1.24 to 6.02 per cent of manganese dioxld in the sur J'V 



FIELD CHOPS, 


829 


fll] 


Z Si sr,'. 

„ «i.m fill.* „„„ . ijfc,';:""; 

^»t«l Fall seeding!, resulte<l i„ u.,„.r Umh 

^„,.de tbM '" the case of sumu.er pl„n,i„gs, ..x.v„. on sn.all s..au..m 
^ where brush pUes had been burne.!. Tbe siimnl,.u-,l p„o,|, ol.MM-vtal 
,,hese areas led to rather extensive studies of tl,,. eir.^, of l.nrninK Inusl, in 
pdas and on the level surface of these soils and n>. o,.|H,rotln,. ,l,o asls-s with 
^soil. A contparaUve test of stable manure ni,,.lkd at the rate of uL 
acre in ditches 1 ft. deep and tilled level uas aU, inelndad Vurlons 
^numbering 45 in all, and ineluiling Krus.st>.s. oats, wheat, Japanese mlllel 
jtMe cannu, sorghums, cassava, and legumes, were grow,, on soils r,‘.vlvlng 
■i,, various treatments, and the resulting growth is indl,-at„| in mhuhir form 

a, basis of 100 per cent for normal growth under normal soil 

walitlous. The best average result.s for all erops were oi,ial.,o,| from the 
saaared plats, while burning over tlie dit.hed ami level m.ii r,‘snlt„| p, i„. 
iwned production over the untreated chtvks for praoil,-aliv till the eretis 
vaervations are also noted on the effect of Iron luioponnd spn.y.s on the 
isriutw forage erops arown on mangunese soils. .\ir„lfa spraved with .-..pis.ial 
•vrf} two weeks during April ami .May showed a slight eno.-i previous to n 
siting made June 2, but not on Inter growth, while on Jaiianese enne ihe 
were quite marked 


Progress report, Substation No. 7, Spur, Tex., moo to IPM. u. k. Ih. knon 
Jiias Stci, Bui. 218 { 1917 }^ pp, 7 -SS^ jitjH, 7). 'I'lns rrimiis th<^ irsulls of 
larifty and cultural tests with alfalfa, Sudan Kras.s. lh aiji :m,.i Io, sor^diutiH. 
iiu.m, corn, small grains, and eowijoas; and of hol<l cxiMM-inums 0,1 lii".. ,uid 
ijrtlKxls of St'cd-bcd preparaticm, ami on iintnurin;r. Tlu‘ avirn-o Mintual pn*- 
i.iiation for the 20-year iM:*riod 1805 to 19I4, inclnsiv(‘. wa> ‘Jl.TIl In,, of whi.-ii 
:,11T in. fell during the six summer nunUhs. Tlu- avcr;i^^* dah* of Oio hisi 
nilifiK frost in the spring was March 18, and ihc lirNt in ilu; f-ili. Otao}.,.,- 25, 
or the iHTiod 1911 to 1914, Inclusive. Much of th<‘ cxi.crinuaital work rcporiod' 
•^conducted during 1914, when a total precipitation of :m (*,:i p,. ohtninnl. 

The succ‘essful pro<luctlon of alfalfa is deemc(l the most iiM|M.riant contrihu- 
:i*>aof the substation to the agriculture of the Stale, a 4 year-old field giving" 
I total yield of 3.74 tons of hay per acre in 1914. Kail suMlina is said lo he 
z'ii'li more desirable than spring seeding. In tlie fall <if lin:', alfalf.j sown in 
drills and in 18 and 36 in. rows showed average yields anionnflng to 2,27. 
U2and 1.22 tons of bay per acre, respectively. Yields of cured hay, nuiglng 
Uin 1.72 tons for Province to 2.96 for Tiirki*stan, r.litnineil in variety 
t'omi acted during 1913-14. A seeding rate of 10 Ih.s. imt acre i.s detmod 
^4'ly sullk'ient on a w'ell prepared seed l*ed, while excellent ri'sulls are said 
« have been secured with a rate of 4 lbs. per acre. 

^ding Sudan grass for hay in 18-in. rows, hroadt’ast, and it) !>f5 In. rnws 
in yields amounting to 4.927, 4.551, and 4.204 tons laa* ai re. re^iK'ctiveiy. 

' ‘^ihtg rate of 14 lbs. per acre gave a slightly heavha' yii*ld, 5,14 tons of 
than rates of 7, 18, 22, 32, or 40 lbs. Sudan gra.‘<s was also grown hi ( lose 
^hiig and tu 36- and IS-in. rows for seed in 1014, and resnitisl in yields of 980.5, 
and 847 lbs. per acre, respectively. A seeding rale of 22 )hs, widi a yhdd 

^ of 1,200 lbs. was found to be superior to raters of 7. 14, 18, 92. or 40 lbs, 
acre. 

^rghum variety tests, Dwarf Yellow inilo, feierlta, and Dwarf 
ie milo gave average yields of 50.58. 40.58. fiTtd 37.:{2 hti. per acre, re- 
»<«U\ely. Kafir, with a yield of 15.40 tuns of green forage peT acre, 
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Kaflr corn with 14.52 tons, and Dwarf Kafir with 14.27 toni were fim in 
lor silage production in 1914. In rate-of-seeding tests with Dwarf ruilo 
Blackhull Kafir, the highest yields, amounting to 68.21 and 56.51 bu. f)er 
reai)ectlvely, were obtalucnJ with the plants 11.2 in. and 14.3 in, apart la 3,^ 
rows. Milo maize and Kafir com planted In 3-ft ro>vs produce*! 50,53 
46.28 bu. per acre, resjjectlvely, a.s compared with yields of 46.45 and 3o 
when planted In 6-fL rows. Date of -planting tests with milo maize 
yields /anglng from 51.59 i>u. for plantings made May 7 to 21.44 bu. for 
made July 15. Variety tests with saccharin sorghums resulted in niaxim.j.. 
yields of C.<)C8 and 0.051 tons of cured roughage per acre for Orange and San, J 
respectively. Further tests of the same varieties for silage showe*! yi^^idg 
green forage amounting to 15.79 tons per acre for Sumac and 14,46 tons f*,r 
Orange. 

Cotton variety tests conducted during 1912 and 1914 showed average yieisi, 
of Si^ed cotton ranging from 7^3.4 lbs. i>er acre for long staple to 1.003.57 fur 
Cleveland Big Boll, Based on factors other than yield, Lone Star and Mrbar,*? 
Triumph are deemed best for local conditions, i>eading further trial. Half. 
and'Half is regardeii as decide<lly inferior to the.se varieties. The 
ylehl of lint cotton, 573.G9 Ib.s, per acre, obtained In rate-of-thinning tests nai 
secun'd with the plants thinned to 16 In. apart in 3C-in. rows. 

June corn and yeliow dry-land corn grown during 1914, an unusually favor 
able your for coni in this region, gave yields of 29.2 and 7.9 bu. per acre, 
si>octlvely. Variety tests with wheat, barley, emmer, rj^e, and oats are heh! t.» 
indicate that the winters are u.sunliy too long and dry for the successful |rnv 
ductlon of small grainy. Turkey, Kharkof, and Crimean winter wheats an.! 
Tennessee winter barley are regarded ns showing some promise. 

New Fra and Early Buff cowiieas, with yields amounting to 12.22 and 12G 
bu. of seexi per acre, reRt>ectiveIy, are deemed best for this locality. 

Da te-of-pl owing tests for seed-bed preparation are described and are held ii> 
Indicate the need of early seed-bed preparation. Cotton yield.s varied fn.m 
753.84 Ihs. of lint cotton jwr acre for November 21 (1913) plowing to 
Ihs. for April 2 (1914) plowing; yields of Sumac sorghum for hay varie<l frora 
7.1 tons for February 2 plowing to 6.02 tons for April 2 plowing, and fur silnsr^ 
#om 19.09 to 17.25 tons per acre, respectively ; and yields of cowiieas fr.-u 
10.41 bu. of seed per acre for the February 2 plowing to 7.5 hu. for Uie Apni : 
plow’ing. Various methods of seed-beil preparation for milo maize were 
the higliest grain yield, 73.9 bu. per acre, being obtained from fall-listed 
and the highest yield of green forage, 16,300 lbs., from plats full-plow»xl C 
deep. Spring listing, as compared with January plowing, 3, 6, and 9 in. (hvft. 
for cotton resulted in yields of lint cotton amounting to 589.21 lbs. per nert* fw 
the former method and a maximum yield of 548.15 lbs. for January plowing 
3 In. deep. Fall plowing as compared with fall listing for cotton gnVe averuf? 
yields amounting to 737.51 and 734.57 lbs. of seed cotton per acre, resix>clivrlt. 

Applications of 2 tons of manure per acre to feterita gave yields of grniD 
amounting to 39.73 bu., and of dry forage of 14,196 lbs. per acre, ns wmpue! 
with yields of 35.09 bu. of grain and 13,512 lbs. of forage, respectively, fn® 

unmanured plats. ^ n r 

Progress report, Substation No. 8, Lubbock, Tex,, 1909 to 191 . ■ 

Karper {Texas Sta. Bui 219 (1911)* pp. 5-SG, SO-Ui 7).— Tlds 

results 6t variety and cultural tests with grain and forage 
Sudan grass, millet, cotton, cowpeas, peanuts, broom corn, wheat, 
barley ; field trials of legume and nonlegume mixtures for^hay, and of fl 
sweet clover, and beans ; and soll-fertilitj^ tests with feterita and 
substation is located at an altitude of approximately 3,200 ft., an 
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of im to 19H ndn^.v.., , 

pjj Ut, T5 per cent of whi.l. fell .lurlns the ,ro« ms s.'a«n, April lu Seie 




iuclosJve. Data for three 


^ tilling frost in the sprins is April 8. ,,,,>1 ..f ,h^ hrsi kllih.p fros, m ,1,.. 
^ Koventbcr 1 . The experin.emul work r,i.,rte,l ,.„vers ,l,e „.rl„l lini: .0 
inclusive, 

„ variety tests with grain sorghums, the average jieUls of all varleih* 
amounted to 32.00 bu. for feteritu, :k. Im. f„r Kahr om ii. ami gs Til hu 
5 ^ iBilo malse. The dwarf varieties are deemed suis rier as i„di.,ii,Hl hv 
l»ras« yields for 1913 and 1914 of 40.3 bu. per aere for Dwarf mllo idil mi 
,, feterita, and .35.4 bu. for Divarf Katlr. Sparing lesm uHi, iIs m. ih’tee e.„i.s 
,. 3 Jueled durlDg_1914 .showei! average yields ranging from :id m,. |,.r aere 
plants 8 to i in. apart in rows tt» 57. *4 bn. I'tir sp;u iu-s of ** lo 'j in 

tesU with U\nirf inllo in m\\ ami IPM re.sulUM ii, avt rai:f\lol<lK of 
J«T5 bu. for 3 to 4 in. spacin^s, 3J.7a Im. for 5 (ti d in, sp:U‘lrij:s, nmi 'js 7 bu 
: to $ in. spacin^rs. Feterita ami mil.i malzt^ un.u n alum* in ;uM (’> fi. 
oi'-ii and in pairs of 3- ft. rows with d n. )»oiwt‘(>H piiirs. r.>niii:uotl with 
^rvwins tho crops with eowpeas sown in the inuu>p:nvs, -m a\iT:iu,‘ Itt^s 

,f ^ntin of 5.0 bu. t)er acre ami an a\o!'a^'o -aiii in cowjk^m hay nf Xn\ )bs 
vr stTC. It is concludeil that the pr:n lioo of mixod plantlu;: n..t pn.niahh^ 
' f e.*trly crain sorghums in this l<icalily. 


Corn varlctU'S grown on Iho sub.station in lOU showod a variatbm in yb^bl 
enroll) 1R5 bu. for Browrn County Yellow iKuit to 5‘l.d b\i. ]»tu’ a. i .- (or Moxban 
The average yield of all grain sorghums KNted for tin- piuiod t.f pipj 
uiUdl. inclusive, amounted to 31.b2 hu, i>er acre. lus companal with lin.tM hu, 
'vf Mexican .Tune corn for the same period, 

\u (omparisons of Sudan grass and Tutiis grass for f<ir;mo, marlo la pji i, 

gra.ss outyielded the latter in every rase, showing a t*ita! .avorago 

:tm‘ase in yield of 0.85 ton jver acre. Millet pmvtM to he unn h Inforior to 
>\ 2 dan grass. Seeded In 3 G-Id. rows at different rates of scMsling, Sudan grass 
jrwlumi yields of hay ranging from 3.0 tons for a swdirjg rate of 1.3 Ihs. isr 
vrtMo 4.45 tons for a rate of 6.9 Ib.s. StX'ikM In chis(< drills, it prodmaMl ‘J.rsd 
hay per acre, and in 36-in, rows 2.35 tons, while for the two yiairs 1013 
ir**l 1014 the lilgbest average yield, 3.85 tuns per aon*. was ohtalmsl from » 
paniings Id 18-in. rows. In da tc-of -seeding tests tlw* tnaxltnnm >jc>ld U>r 
3.542 lbs. of hay, was secnreil from plantings made May 15, and for 

4. 9,941 lb.s., for plantings made April lO. Sudan grass grown in rows for 

“N prwluced yields ranging from 294 to 910.5 ll).s. acre. 

Maximum yields of millet were obtained from seedings in r*log4‘ drills, and 
)»umed to 2,062,5 lbs, for White Prosf) In 1913 ami 3,137.5 il>s. for Yellow 
rr»*so in 1914. German millet seeded in 36-in. rows and itj close drills produced 
15 and 1.49 tons of hay per aero, respectively. Seeded in closi^ drills It p ro- 
lled 2,9S3 lbs. of hay per acre during 1912 and 1914, as cumpareil wltli a 
jield of 4,855 lbs. for Sudan grass see<led In 36- In. rows. 

^srtety tests with 14 saccharin sorghums conducted during 1914 result)"^! In 
yields of green forage of 43,780 lbs. ]Xir acre anc! of dry forage of 
A.iOO lbs, for Sumac. This variety was also highest in liinitHl tests con- 
during the period of 1912 to 1914, inclusive, with an average yield 
^ ‘.347 lbs. of dry forage per acre. Tests for seed production in 1914 resulted 
maximum yields of 69.87 and 68,64 bu. per acre for Planters and Sunme. 
^^*I*^vely. Sumac seeded in close drills at rates of 2 and 4 pk. jkt acre 
*^^ed average yields of 7,947 and 7,675 lbs. of forage per acre, n^sp^-ctively. 
^^^^peas and saccharin sorghums planted together in 304 n. rows and in ch)K<? 
'»is produced' average yields of 5,487 and 3,084 lbs. of forage [mt acre, re- 
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s|>t?<'tively, while seeilliipi of C: 1 and 4: 1 mixtures of cdirpefts i>nd 
resultetl In average yields of 4,lX)7 and 4,r>24 lbs. i>er acre, respectively 
of'seeding t(wts lu close drills with a 4; 1 mixture resulted in average yu» 
of 3,721 lbs. of eurefl forage jjer acre for a SO-Ib. rate and 3,009 Iba 
30-Ib. rate. For the two years 1913 and 191*1, the maximum yield, 4^^; 
w’as obtained from :i t;i»db. rate. Tests of various planting rates Of a 4‘ i 
ture sown In 3t)-iii. rows showcHi a maximum yield of 7,186 lbs. of forage 
acre for a 19-lb. rate of swKling. A mixture of G parts cow'peas to 1 jmn 
grass s«'(‘dw] In 4, G, and 8 pk. rates proflmxHl 3.3tX), 2,^, and 3.350 \h» 
curiHl iiuy isT ;icre, resjHH'tlvely. SiHsied alone at a 12- and 30-lb. rate 8u,i 
grass gave ros[)ective yields of l,7tM and 2.887 lbs. of hay per acre, but 
sown with GO lbs. of rnwpt-ns It proilumi only 1.050 and 2,039 lbs. of hay [*.f 
acre, respfctively. Tt is ( i.m lnded that a mixed cropping system is InadviHub' 
It being ileeintMl more pro(ital>le to prcsiuce the crof>s separately and mix th^ 
W'liell fwl. 

lUirnett and Mebane Triumph, with respective yields of seed cotton of \ 
and OSO.'I Ihs. per acre, were higiu‘st in cotton variety tests. In rateof-tluDniM 
tests with two varieties during 1912 to 1914, inclusive, and with 3 varlHie, 
during 1913 and 1914, the highest yields were ol)taine<l from spa<-iiigs uf f^<r■> 

11 to 12 in. in 3-ft. rows, ainoutding to 883.19 and 1,399,53 lbs. of seal o>n.. 
per aen‘, res|)ecllvely. Similar tests with 3 varieties in 1914 showw! a mai; 
mum yield of 2,2.S7 ihs. of sts'd cotton i^er acre for a spacing of 0 to 7 if, 
pjgetlier with the liighest number of bolls per pouml of seed C4dtou, 78.4, T!t> 
results, on the wlioie, are deenuMl rather Inconclusive, although a stand »f 

12 in. ajtarl in 3 fl. rows is regarded as satisfactory In this locality. 

Tile liigliesl yielding eowpea varictl^>s were Khotan, with an average yield 
IG.So tiu. iw*r acre, ;uul rild Bokhara, with 1G.04 bii. Tests of dlfTereut Sinilit.; 
mb's of (‘owjiea.*; sown in close drills for forage imiicated that a rate of G n> 
7 pk. lau' acre was best for maxiimim production. Seetied In rows for b.rijn*, 
n rate from IS to 20 lbs. gave t!ie liighest yield, 2,f)74 lbs. jwr acre. .Aver- 
age results for all methods of [ilantiiig for the ivriod of 1912 to 1914, Inchisi^r 
showed a yielil of 2.9 19 lbs. of forage per acre for drill plantings and 2.17:1 Ih- 
for row plantings. 

I’eanids are said to be su(*cessfully grown, as a rule, in this regl^m, tlic Sp-in 
Isli variety having produt-ed an average yield of 32.15 bn. |)er acre for a 3-yr:ir 
IRM-Iod. 

Average yields of Tepary beans for 1912 and 1914 amounted to I7.f>7 hu. 
acre. Navy beans and Exlni Early Idrna U^ans grown in 1914 gave yields uf 
o.G and 10.73 bu. per acre. res[>ective1y. 

Dwarf, Dwarf Standard, and Standard !>room corn produced yields of 
clean. stripiHHi brush in 1912 of 19S. 251, and 257 lbs. per acre, resi^iivcij. 
atul of enrwl unstripped brush in 1913 of 1.G22 and 2,355 lbs., resixxiivcly, 
for the first two varieties. 

Cereal crops are regarded as rather uncertain except in seasons of abundant 
moisture supply, althougli rye, wheat, and enimer are said to make exceli^ot 
winter pasture. Maximum yields in variety tests with small grains wefv 
obtalnetl as follows: Burger, Malakof, Turkey, and Crimean winter whesb 
with 5.8, 5.4, 5.2, and 5 bu. per acre, respectively ; Burt and Sixty^Oa.v oao 
with 11.5 and 10.4 bu. t>er acre, respectively; Odessa and Cauca.slan barley 
with 10.25 and 9.65 bu. per acre, respectively; and rye with 10.8 bu. per acre. 

Applications of 2 tons of manure i)er acre to feterita resulted in yield# 
51.4 bu. for the mantired plats and 49 bu. for the unmanured. Similar appH 
cations to cotton showed an average yield of seed cotton of 1^593.1 lbs. pir 
acre as compared witli 1,524.2 lbs. for the uunuinured plats. 
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flic IdentiicaaoR of Tarieties of barley. H v Harun (f S nrpi ipr 

asm, pp. Si, pit. .i).-This bull,-, in ,,r.^nmA n .,f .Inaslii.^. 

nf cultivated barleys, desii;u«l prinmril.v fnr ihe «>.■ „f 

sufters and advanced students in a^nmomy. ami nini^ f^iKHiiUly t,, emirdiuate 
,^.vious schemes of dassltieatlon, to render mnilnl.le «urk nlr'eadv pnl.llKlirtl 

'« iarley. to suggest modincnticms for obtaining „ more i,.:,i. ni of 

.^varieties, to add four new varieties di.s,over,Hi .iniiiig il,e tnogiv.ss .,I' Hie 
and to serve as a basis for a disens.^ion of nit iiu- :u;ni-n!tnral varieiies 
barU'j’ {irown upon the farms in AuuM ira. 

"in OestTibIng 8i>ecies ami variHii^-s. only tlu- mulMr rimnn-tors wvrt^ 
rtiit-mclng six variable factors, namely, feniliiy. atllu ivatv nr iK.nmlhriviav ot 
flowering glume, outer glumes. Ifi-mhial appruthufs of tiu- I, •mum, imlcr. 
jtjd <h?usity. t^ss imiwrtaut chanu-iers wm-u uiUr/t-il in tU-v. rihin- v„i,^ 
jvKS ure presented for tlie Ulentltieulum t*! i1k‘ fuur rmMgui/fij <if luuify, 

vix: Uordeum Viilyare, ll. il. itisHthon, tiu,! H. t»f 

,tTWik*^ (Recurring under tlie four si»(h<U‘s; und t»r i!u- M.hvarimits. 

Au alpbabetieal list of reji^rtod spocirs. sul»<p<ru‘s, nud :.p.,i of 

ituitnyms wbich have puldislu'd from timo lo thm*. has l.rmi {irti*;!! eti Po 
viausc “ in the analysis of the relative value ttf tin* \;iri,ili!e i-liitint o is uf imiiev. 
j nuiiiltfT of variations were regardt*il as of too minor u notuif in he ummI even 
n the description of name<l sulivarieties. These iiuimle.i ihe eh \;,ii.m of ihe 
on a short awn, awns prodmvsl mi the hiK»d if-e!f, mMii.inuotl auuw, 
•i.Tt awns, the nature of the hairs on the raehill.’i, the tooihiu:.- of iho nerves 
,.f Ihe lemma, and tlie widening of only (lie two outormost ui u nodr 

v.:rieti<*s estnbiishml iijmn those eharsieti^rs are nm rr.o-ii,. ,*.l in Hi,. kry.” A 
I . groups fouJided on charneims other t!mn iliose m^i luinnil h:ne hmi m 
■ mAM in the list. “ Th<> most importam of tliese is pri-h:!h!\ th.it of ronii^ound 
v;;ki>s. The Inclusion of tominunid spik<‘s us a rerogni. rii * liuru* mt \\..uhl sim- 
[.;) tl.aihlo the number of varictie.s. In hurley, prolih iut ii.n ot vpilo s j.. nuu 
iiinii, hut in most strains It is not inherited. In mliers. whih- ihe jrmlmry is 
tnnisaiittod. it is inherited imperfi'ctly." 

I'islimtlon between colors and variations of densily are not dii-m'd Milli* 
cirtuly well establishe<l to be entirely sat isfm lory for n<e In iu\rn..iiiir work, 
sKil are reganled as tields for further study. 

The hlentitication of llirashed barley hy means of the lo w; is di -^rrihed, nmj 
it. the i*oinmon agronondc varieties the <-hunee of error Is uni lo h<> negllgihle 
A key has also Im^n prepared listing u few well hmtwn ugrMnomie varlejii^s 
"f barley in each of the more common sulivariel ies. althon;'ii no utiempi is nmde 
?“ 'Hsttngulsh between the agronomic varieti(*s within a >iihvajit ty. "In the 
varieiie.s at present grown in America, separations are mo*;| difli' nil in the lax 
f-rtus of the common 6-rowed barleys. In general, then* are two groiip-^, ilu* 
Maia-hurla-Oderbrucker and the Cotist. These groups an* separuh'd by the 
h'ntter, heavier grain and the iimre tenaeions awn of (he hitter. Within a 
.>:uch as the Manchuria, Identihcations must he based on eomhlrniiionH of 
minor characters, such as the density of ihe spike, the nature of the Imirs oti ih<* 
^mhilla, the length of grain, and, if necessary, distinerlve culm i liariolers and 
ih«> length of the growing season,” 

A list of 41 titles is appended, comprising the literature cited. 

The agricultural situation for 1918.— VIII. Corn. A large acfenge of 
needed {U. 8. Dept. Apr., Office, .s'co. Cirr, Ul irJlH), pp, //Jl. Thix pres^mls 
® General discussion of the relative iinportance of the c(»rn crop and of means 
itKT(*a.sing the acreage and yield r^r acre. Tim employment of ImprcVfMl 
'mhlemenLs in preparing the land and in plant iIlL^ cnltivalina. timl harvr*sfing 
di' crop is recommended in addition to tlie use of good M cd. improved croji|ilng 
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conditions, and the control of Insect and other ei^mles. The ntillzation of 
crop for human and stock food and os a raw material for the tnarmftctur^ , 
DumerouB products Is noted, ^ 

Kethod of sale of war emergency seed com to farmers In certain State* b 
the United States Department of Agriculture ( U. />’. Dept. Apr., 

Circ. 105 {1918}, pp. S). — Directions are given for filing applications for w 
corn by farmers In those sections of Ohio, Indiana, Michigan, Illinois, 
Minnesota, Nebraska, Mlssimrl, and Wisconsin where a shortage of viably ‘ 
Is known to exist. 

The seed-corn situation for 1918, W. L. Bublison and G. H. I>i;noa.\ 
noi# Hta. Circ. 211 {1918}, pp. 8, figs. 5). —This describes the pretmnition . 
manipulation of the so-cailwl nig*doll tester for seed corn, together wiih bru* 
notes on the sawdust and sand box tester. Summarized data show that yiei 
of corn from seed prod nets 1 near TTrbana (central Illinois) and gruwn ^ 
Urbana and at DeKalb (northern Illinois) have varied but little over a peri-d 
of several years. 

The agricultural situation for 1918. — V, Cotton. — Maintaining the supply 
of cotton iU. ^ 1 . Dept. Afjr., Office Sec. Circ. 88 {1918), pp. 3.}).— The prevu* 
status of C(jtton j>ro<liiction UirouglMnit the world Is reviewed, and the deniaii<U 
pluce<l uiK)n the United Statt s for cotton and Us by-products are noted. 

Incr(‘ase(l production per acre by employing superior varieties, including the 
substitution of long-staple upland strains wherever possible, and by adoptir,; 
Improved methods of culture Is deemed more desirable than increase*! acri*a;:r. 
The relation of disease and Insect enemies to cottiui growing is discusseii wub 
special reference to the appearance and measures for control of the pink 
worm. 

Factors entering into the marketing of cotton with regard to a proper 
Ing and handling of the product are outlined, and the advantages of 
tlon among producers to obtain uniform lots of cotton, to build gins ami 
mills, and to employ expert graders are indicated. 

G!n compression of bale cotton to a density of 33 lbs. per <?ul)ic foot, ov r-i.i- 
presslon to a density of from 35 to 37 lbs. by high-density compressioit, at 
terminal points, Is recommended as a means of materially reducing the ininil^T 
of freight cars required to carry the crop. It is estimated that a car holdiiu’ 
30 bales of uncoinpiessed cotton would hold C5 bales of ordinary railn»;i«i- 
compressed cotton or 115 bales of high density compressed cotton. FiirtlnT- 
more, by selling cotton in the bale by not weight it is chilmed that the custom 
of adding surplus tare to bring the tare up to the full amount allowed wouM 
be elimlnatetl, and that 2,200 less freight cars would be required to move a 
12,000,000-bale crop. 

The agricultural situation for |918.~IX, Potatoes. — An ample supply of 
potatoes needed {U. S. Dept. Agr , Offfice Sec. Circ. 92 {1918), pp. S9. fig. /)■-“ 
The potato is said to contribute about 13 per cent of our food material in 
nofmal times and to serve as a bread grain supplement or substitute, and 
these reasons an adequate production at the present time is deemed most itu- 
portant. The crop of 1917, amounting to 442,536,000 bu., was the largest In 
the history of the country, while during the four years 1914 to 1917 the arernge 
acre yield ranged from 80.5 to 110.5 bu. 

Field practices and cultural methods employed in the early-trucking regions 
of the South and Southwest, in the late or main crop region of the North an*. 
West, and in the irrigated regions of the West are described In considerable 
detail. The more important potato diseases and insect pests are noted, and 
appropriate control measures are outlined. The subjects of grading an% 
marketing potatoes are also discussed. 
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fffUto culture^ T. B. HrrcHJisoN aivi T. K. Wolfr (TWrjHnitf Bnl VI 
PP' bulletin ouiHnt^s vuUuru) uumIuhIs for jH>ut<H*s 

upon experimental work ami observiuions made at Blacksburs uti 
jja‘*erstow'n «llt loam 5^>il and deeiniHl appli^-able to most of tiio s*iils w€«t of 
Tidewater area- 

la tests of early, medium early, and late varitUes of tmtar<x‘s, the hlfthest 
yields for o 5-year i^rlml were obtaiih^l frojn Irish Cohhler with 
^ j^er acre, Early Rost' with lT0,3d bu., ami Vuhan (^vyear avepjiK'*) with 
tt>2.57 bu., i*esiM?otively. Eye pieces and 0.5. 1, and '1 oz. wssl pit*ot*8 wer#' em* 

' tved In 3-year tests to determine the inilneiio' of size of stH‘<l pltw im yield 
vu'li averflj^e results of 43.03, 09.75, IL^.13. and l7'J.5;i bu. i>er n«'re. n^iKH*- 
I'velv A. comparison of sprouted and un.'-i^nmlisl jntule diirlnj; 101.5 and 
t9i^' resulted In yields of 143.13 and 137.5 bu. [H*r acre, res lively. 

"potato fertilizers are brietly discussed, and not«s <in ^taraKc and on tvdalo 
aN*jises am! insect pests ami their omtnd are prcs.-nO'tl 
Black heart and the aeration of potatoes in storatre. K. Siko ,\ht ami 
V. J Mix (.Veir York State Sta. BuL 4<ifj (11^7), pp. ,VI-.UL\ pis. ;f>t, The ac- 
-ideutal discovery that the exclusion of air froui }mfatiK‘S ImhntMl the pnHluc- 
„n of black heart at temt)erature.s much below thostMunployi'^l by Harfludomew 
\y S U.. 35. P- ^^49) led the authors to umltu-iake extensive invosii^mtloim to 
.Hcrmlne the relation of the air suipply to the occurrence of black iM-art, and 
determine tlie effect of storinj; ixdatocs in divp piles in rollars and bltif* 


. T in unventiiatetl pits and piles out-ofsl.Kirs. Must ..f ihe cxi.cninmls wen* 
.v.,UMvith sound washed and dried tubers placed In wi<}o iixuithoil itlass muMMUj) 

■ w. luiving a capacity of 3,r>00to 3,7 (KKy., and providitl wiili il^hi-flttlm: LTound 
-:;ss stnp]x*rs wltlch wcrc hermetically scaled. 'Po study ihc offoei **f si^^riu^^ 
in deep piles, tail g.alvanlzed iron cylinders 9 in. In dlamoP'r and from 
m Did in. in height were employed. 'I'liey' were left open at the top, lujt 
■A.re airtight at the slde.s and bottom. One experim.uit wa.s inad(‘ out cf drwfrs 

v, i!li piles of potatoes protectml from frf‘<‘zini: by a eoverinit of oat straw and 

w. U The temperatures varied from 2 to 24' (35 to Im. Ihe exia-rb 

...ms were conducted during April and May. 1911: fr-nn .latmary to May. 
rMo- and from October. 1015. to May. 1010. The Sir Walter Raleigh w:.. usixl 
d:rougliout the Investigation. The observtdlons are fully di-aisMsl. and form the 
1 '4s for the following summarized statement of the conclusions nanies) ; 

Votatf^s can not long endure close conlinetnent. Within a .vrtain length of 
mw, which varied with the temperature and niianrlty of air available, tubers 
■nntined In hermeUcally sealed jars became mol-i over a pari or the whole of 
surface, and If they were then exposed to the air (he mnlst Kurface anam 
cirnM brown, and the color of the llesh changr.l first from white to pink and 
(hen to black. With a volume of air e<iuul to the volume of the inhers. a con- 
iincinent of 10 or 12 day.s was sufficient to pi^duce tlio symptmns 'h-crllHid im>- 
vidid the temperature xvas around 79'’ K. At a temta'raturc n ,».) o 
:}hont 29 davs xvere required, and at 49'’ from 23 to 40 days. ii ars n m 
fnll and quarter full jars behaved similarly to those in full jars. ^ 

cymptpras were slower in making their appearance. Tubers ron mx ^ 

jars with less than about ten times their volume of air were una e . 

tlian barely start sprouts. For normal sprouting alxiut . 'o utnes o 
mhme of tubers were required. Black heart may he cxrK*cte - 

^rer the volume of air available to the tubers is less than that rexptired for 

of the same lot exhibited 

Why both to black heart and to surface discoloration. The cause of this has not 
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been determined. It appears doubtful that the sire of the tubera k 
portant factor. 

Data obtained from the experiments with tubers In deep tanks to dei 
how deeply rwlatot^ may be plied with saftfty were deemed Insufficient 
formulation of <U*finUc rules, hut It apijears that 6 ft. should be con^uL^^* 
the mnxirmun depth of pUiiii; when ts)fatiN*s are to be stored for several 
at temijeratures below ir/, while at temiK'ratures above 50* the depth If ' 
should be 3 ft. if thi.' ts>tatoes are to be stored longer than three or t " 
wiHikH, Tubers suacrinj' from iiLsuflicient aeration through deep piling beli* ■ 
In general like luUus in scalcil jars, sprouting feebly or not at all. bcdnijlr! 
inoist on the surface, discoloring externally uim exposure to the air. and oS- 
being affected with black heart Internally. The principal difference 
the occurrence of rotten spots caust.Nl by fujigi and bacteria. *“ 

l>luek Iieart soiiietinies occurred in potatoes stored out-of-i]m>rs in phs .v,* 
was due to insuin<‘lent aeration, although the exi>erimeuis indicate that tf' 
aeration of rH)tatoes In tin ventilated pits is better than might be supiKwtd 
that the ventilation of small pits is unrieeessary. 

Injury resulting froin iiisullieicut aeration was due to the lack of oxygen ratK' 
r.lian to the accuiuularion of earbon diox id. 

Tubers affected with tdaclc heart [u-(Mluee<l by exposure to high t»aiiiHT:air.- 
usuully nppean*d nornml externally, while those affect*Ml with black 
Ijroducetl by 'exclusion of tlie air usually showed more or less surface i\ %- 
coloration. 

Iiisumclent aeration during storage did not cause spindling sprout, ihc 
upon beltig sniiplitMl witli air sprouting normal ly If at all. 

Tubers severely atTeet(*d with black heart are deemed unlit fur sml puriR»^> 
but slightly uirected tubers may be planted. If tubers are sound and uonuai ir 
apparance, It is &iid to be unlikely that they liave been injured for M-tx! pur- 
poses by any storage condlticins to which they may have been subje<*tcd. 

The prevention of black heart is a sliipiiitig problem as well as a stom., 
problem, as the trouble often results from the overheating of potato duru..- 
slilpinont In stove-heated curs. 

Poor ventilation injures stored potatoes, F. H. Hall (.Vetc York Stok Sk 
Bui, 4^0, popular ed. (/tl/7), pp, 11, 5 ), — A popular edition of the ulMnc. 

The agricultural situation for 1918. — VI, Kice. — Produce more rice fer 
consumption and export (O’. B, Dopt, Agr., Office Sec, Circ. pp. fi 

ffffs. 2).— The value of rice for human food is emphasized and iucreast**! 
sumption in the United States urged. The production of rite in this comun 
attained n maxlunim of from 36,090,000 to 40,000,000 bu. during the In*?! !»<' 
years, the consumption being about 90 per cent of the amount protluctHi. Im 
pt>rts declineil approximately 40,(XX),(X'I0 lbs. during the last three years, whn- 
exports increased ab^nit 139,000,000 lbs. for the same period. The larin*>' 
aci'cage was seeded to rice in this country in 1917 and amountetl to 
acres, wliile it is estimated that millions of acres are well adapted to gnuviu: 
the crop. Aside from Increased acreage, means for increasing the output 
rice suggested include better methods of irrigation; proper seed be<l [)rcp;ir.!' 
tion, seed selection, and method, rate, and time of seeding; the judicious 
of fertilizers; the proper drainage of land for harvesting the crop; carefu 
thraslung the eradication of weeds; and the control of insects and dlscnsi-^ 
affecting the crop. 

The agricultural situation for 1918. — III, Sugar.— More beet and cane 
sugar should be produced {U, S. Dei>t. Agr., Office Seo, Circ. 86 (1918). pP- 
34 , figs. 2 ), — Stating that the wwld’.s annual shortage of sugar since the 
began has been more tliun 2,000,000 tons, the possibilities of increasing the 
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p^MPjrfjr for 1918 by curtalllnR wnsamptlon of r,.m, .1 
^ and. wherever possible, eitendiDs the 

,« fully dlsc-uss^l. The n,ensur.. 00 , ,, I? i, 

The^ suEur supply may be a.aodai,..,, and 'ia .,' J'T, T 
w ftne growing to suitable lands; hv Umst mit. . , h «*«io»d^ 

,n<»tioD system tHat will impruve W shU ■ i,,. 

^e* through selection and brcMiinE: i,, 

by utilizing to the best advantage the bv-pro,iu,.,s , ,' T"""" 

^ ffloUsses), Including a combination ,d' Uv,-., ... , , 

^.slng, thus utilizing topspnd leaves r., fe«, 

^tsmyard manure; by developing and extending ,i,e ,,me'Z'r T 
^utle a substitute for refioeil su;nir nnd tL„s t anM-r^ ^ ri . to 

j^vlDg the methods of making sirup so ihat a 
^llie prodiiml and a wider and u motv . t.iNtnnt nnrk 
e^ziducUig raw sugar suitable for many housvlioi,) puri.tm^s 
Measures recommended for nmiutainin^^ ntid . . 

pet iociude the improvement of cultunil inoihods- nr.iiKT ni.Mii 
MAtlon; a proper relation between sugar jiiants (i.vt nr .atie) ■ T n 
frnaUtlng the feeding of a larger supply nf l.v-nnMu. fs » i " ■ '*'^*1 
lissesk and the production of a larger siippiy ,.r nmniin* 

Maeen mill capacity and quantity of raw’ pn’.Lvd 'T. 

mill run will be possible; the brin-Jn:; undi.r ndiiv-tii n 7 •'* n" 

areas not now prmluctivc, such as certain UM^ulM^aPM M.dian l"n!|s n 
l|.,<i!ana, Wyoming, and Idaho; the drninaLv of nncun urt Mivm .. i7 / 
“spable of pro<lucing profttahle crops of beets ; tiu* di'n-lopciiit ,,7!* " 
^firriptlon in dry areas otljerwi.se suited U> nii(iin7:ind 77 7, 

w« of estabILshetl irrigation sy .stems itt irri‘j:it(>i| mivms ^vi„.n. 
rowing is or may be carried on profitably; inm-asina 11 ,,. irTra'v'lr 

r^^ent I>eot areas by inducing more fanners to -ruw i is- inrvevf * 

ieranioro carefully, so that there will be no waste of ih,. Mc-arrontni,nr7 
i^rt of the beet or of its by-product; devclopinc v;nisraia..,-y .s,.oding and 
noting machines and other beet impIeirKans that will save labor and 
^-:5i>roducing and handUng beets; the produetlon of an adi.piate suppiv of fd-di 
trade sugar-beet seed; and the dovelopmotit of .vtraius of ..,1,;,,- hoids'th d wdll 
a greater tonnage of beets ami yioU] a i^roater of sii-ir 

ne agricultural situation for 1918.~VII. Wheat, More wheat Is’^needed 
‘Sr home use and for the Allies {U. N. /Irpf. A;,r„ OffUr nrr. <jo mus), 
7? T2h-A general review ot the wdieai .situation throughout the world with’ 
l^rd to acreage, prodm*tion, and consumption is r.ri-;-. nPx!. 'riio mssls „f 
^antl. France, and Italy are ospcciully cmphasi;f.od and tiie m.o.ssity an.l 
* t> of the United States to meet these nee<ls indii-ated. 

'‘>je (509,000,000 bu. and the demand of the Allies iii^m the Cnilvd SJidr*^, 
and India more than 200,000,000 bu. lieyond that nsjulrod by F.razii 
neutral countries and to offset the losses by sinkings. Normal fonsumpf Ion 
« country, said to be at the rate of 5.3 bu. per carata. wouM m-oossitate 
«« 549,000,000 bu., seed requirements of 87,(HH).0^K) lui,, and st«H’kK 

th 40,000,000 bu. These e.sti males lead to tho eoMo|ii«ioi] 

e norma! consumption must be reduced and that production mu.st la* 
in 1018. 

conservation of wheat and the silmulatioii of 
country and in Europe are outlined with particular 
^ spring w'heat acreage in the United States; the farm- 

important practices in wheat growing, including scdection of 
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80 ll» fertlllzera, crop rotations, and preparation of the seed; the 
of seed stocks, and approved control measnres for the principal 
diseases attacking the wheat crop. 

The value of rye as a substitute for wheat under certain soil and hi 
conditions and possible uses of the crop are noted, and Increases in 
tlon in the United State* reviewed. 

The control of wlieut by the Food Administration, and the fixing of * 
prices at primary markets in 1917 and in 1918 are also noted. 

Experlpients with durum wheat, C. R. Ball and J. A, Clabk {fj r t 
Agr, Bui. 618 (1918), pp. 64, figs. 15).— The authfirs discuss the history of 
wheat in the United States, the agronomic adaptation of the crop, sutkt^ 
production, the characters and relationships which mark the durum wbeaN ^ 
distinct from the common wheats, and present the results of all the prior * 
variety tests with durum wheat conducted In this country during tiie 
1895 to 1916, Inclusive, together with the results of two experiments n 
Canada. ^ ^ 

The work comprises an assemblage of the principal accumulated experiuieta 
data from 30 field stations, many of which are here published for the t 
time, while some have appeared previously in publications cited. Tho 
gations have been made cooperatively and independently by this Depyn:i>^ 
and by the State exi)erlment stations. The- stations from which the dau 
obtained are grouped as follows; Subhumid Prairie States, Includiu;; 
son and Manhattan, Kans, ; Ames, Iowa; Brookings, S. Dak.; Fargo, N 
Lincoln, Nebr. ; Ashland, Wis. ; and St. Paul and Crookston, Minn.; the 
Plains or semlarid area, including Hays, Kans. ; Highmore, Eureka, nnd Neavj 
S. Dak.; Dickinson, Edgeley, Langdon, and Williston. N. Dak,; Jihiccisi 
Mont; Arclier, Wyo. ; Amarillo, Tex.; Akron, Colo.; North Platte, Nebr.; 
don, Man.: jmd Indian Head, Sask. ; and the basin and coast or arid i 
the far West, including Nephi, Utah; Aberdeen, Idaho; Burns and More. <♦:»« 
nnd Modesto nnd Chico, Cal. Tlie results obtained In the variety te-ts . J 
presented in tabular form and <liscu.ssed in detail, and the yields of the durj 
wheats are compared with those of standard common wheats grown at 
station. The detailed presentation of these data are briefly summarize! a 
follows: 

h‘or the nine stations in the subhumid prairie area, it is concllrted 
general, the durum wheats are not adapted to the humid conditions often obu-d 
ing In the eastern part of this area, but they do comparatively well in tb>‘ 
humid northwestern part. In the southern part of the prairie area, whl' ^ d 
eludes the eastern portions of Kansas and Nebraska, neither durum mir 
spring wheats do well. Wherever the hard red winter wheats of the OriaH 
group can be grown they greatly outyield any spring wheat. In the northea^uH 
portion of this area, under the conditions obtaining at Ashland, Wls., and ^ 
Paul, Mina., winter wheat is reaching the northern limits of its present coliu?i 
and Is not so outstandingly superior. The durum wheats are equal in ylesd N 
some of the common wheats and poorer than others. The value of the 
will depend on the quality of their grain and the need which exists for 
rust resistance. In the northwestern portion of this area, including the 
part of Minnesota and the eastern parts of the Dakotas, the durum wheat’ 
a much higher comparative value. They largely outyield the spring coming 
wheats and nearly equal winter wheat in the districts where if can be growcj 
all. Of the varieties of durum wheat tested Amautka is best adapted for 
ing in western Minnesota and the eastern portions of the Dakotas.” J 

The summarized results from 15 stations in the Gi^at Plains area are 
to suppori the following conclusions : “ Durum wheats produce ver/ well 



field caopa. 


EfiS-) 


839 


jg, tlie wotliern part of this large urea. No sprine wh™,, , . * 

g, part of the Great Plains. Wherever the hard rat winter wheaJof tV‘ < ' T 
caa be grown comiuercially they are better vleii 
,n the higher and tlrler parts ot tl,e nSs j, t-oll ‘ 
in central South Dakota their advantage la very small i ' ' a'"' " 

of this area, wherever spring wheat li .,m.„en-i«ny”m,w.ant 

'St cent.“ Tt 

"-Of all the varletleaof duAtm wheat tested in this area, the Kubanka 1, !«»,, 
iJjpted to all the varying conditions. It is most .suitable for tvmrul and wtait 
^ North anJ South Dakota and eastern .Montana, at altitudes rangin' from 
ustdto 4.(K)0 ft. The Arnautka Is slightly la,t,er adapl.M to the more'im.n d 
ggem part of the Northern Plains with altitmles ranging from l wat , .stxi ft 

I'l.wTei ft 

-.t number of purfrllne selections of durum wheat are proving Mter adappsl 
,,he local conditions where they were developed than are il,e older staialanl 
srieties. Three which differ appreciably from the slamhird varl.ules from 
.Well they were selected have been namctl. Five of these ra.vs t.ppcmr to be 
,f sufficient value to be tested under a whle range of cpiulitlons, Tlw.v an. as fo|. 
,«s; Acme (C. I. No. 5284), a selection from Kutianka If. 1, .No. I.’iiti) maiie at 
iiglinwre, S. Dak., Arnautka (0. I. No. 4tl(>41,a .sp’lis'tion from .Arnautka (f I 
0,. 1494) made at Akron. Colo, ; Monad (C. I. No. IWai), u seleellon m.ole from a 
iei .1111 Uussla but tested at Dickinson, N. Dak.: linford (C, i. .No. .'Llfii, a s,.|,.e- 
ion from Taganrog (C. I. No. 1570) made al Wllliston, N. Dak, ; Kab.ini'm No H 
C. I. No. 4ti63), a selection from Kubanka (C. I. No. Mid) made at Dlckltn.m, 
V. Duk. Of these five. Acme and Monad are very rust resistant” 

A 8iinly of the data from the six station.s located in the arid Imsln ami mastal 
mas Indicates that “except for the Crimean groui) of winter wheats, the 
tanilnrd varieties of the western areas differ from those of the (Jreai r'hdnx 
lA Prairie States. In these areas the better yields have !»een nljtaim^l from 
hinl red winter wheats of the Crimean group or from some variety of soft uliUe 


A bihliography of 90 titles Is append ( m1. 

Cost of harvesting wheat by diflferent methods, A. 11 Vkhkkh and L. M. 
at 8CH (L. S. Dept. Agr. Hut. 627 {VJiS), pp. 22, fftn. 2). — Suininarl 7 .<*(j data 
re presented and fully discussed regarding the present cost 4 )f harvesting 
■bent in the United States with binders, headers, and combines, am! of shock- 
and stacking wheat, as compared with harvesting tjy Inmd. ns formerly 
ractirwl. The observations are based on a largo quantity of slat 1st ir.s relative 
^ ^'Pt^rating expenses, Including man and horse labor; original cost of the 
I'Panitus; repair, interest, and depreciation charges; ami the cost of twine, 
^rlous other factors entering Into consideration are the topography tind sij«? 
• ibe fields, the area covered by the varioms pieces of apparatus stmlltHl, the 
Staracter of the soli, the yield of grain and straw, the climatic conditions, etc. 

The cost of harvesting wheat at the present time varies widely in different 
^tions of the country largely because of the difTerent methods (MuidoyiHl In 
^ operations. In most case.s the particular manner in which t he crop h 
bodied Is Inrfuenced by climatic conditions and tlie requirements of the 
J^'hping system followed, as well as by the character of the wheat ItsfMf. 

methods followed throughout the country, therefore, generally are 
^ "’hich have been ft>und to be well adapted to the particular con<Iltlons 
65162*^18 4 
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exiHtlnf^ where they are uaed, although local cuatoin has In acmie pja, 
oi)erateU to tH>utinue systems that are more expenMve than others whleti 
be entirely practicable." 

The total estimated cost of cutting one acre of wheat with a blmler vant,« 
from $0,884 for a binder with an S-ft cut to $1,173 for a binder with a 
cut. each machine being drawn by 4 horses. The possibilities of reducmg 
cost of liarvesting with a binder by the use of a small gasoline ^ 
operate the binder mechanism are briefly discussed. Twelve and 14 ft. 
wdth different sizes of crew.s showed a total cost of $1.06 per acre each 
I2*ft. headers with 5 men and 10 horses and for 14-ft. headers with 6 
and 12 horses, as comparcnl willi a cost of $1.34 for 12-ft. headers with 6 
and 14 horses, and $1.38 for H-ft. headers with 8 men and 10 horsN. pi 
case of the combines the maximum cost per acre was $1.88 for the H ft. 
employing o iiicii and 24 horses, decreasing to $1.32 for the 24*ft, size eiui^ovsh^ 
6 men anil 30 horst's, with a minimum of $1.10 per acre for the T ft, 
requiring 2 men and 8 horses. 

The cost of shocking estimated for various yields range<i from 16 vH. |*.t 
acre for yields under 20 bu. to 20..^ cts. for yields of 31 bii. or over. The 
per acre of .stacking wheat is estimated to be $1,065 for one man pltchlnj: himI 
one man loading; 80 cts. for 2 men pitching, with one wagon; and 88 its. f^r ^ 
men pitching, with 2 w'agons. Basetl on present values for man laber, it b 
estimated that cutting wheat with a cradle and binding and sho<‘klng hy hvM 
would cost approximately $1.00 |)er acre, as compared with an average 
of $1.23 for the modern binder, assuming a yield of 16 bu. per acre in t'aeh t'nw 

It Is concluded that the greater items of expense are for man am! hor>r 
labor and depreciation of machinery. The large machines shtnvhd the 
cost per acre, wliile a materia! saving in harvesting ex|>ens4» is deemed povsil.j^ 
by a little inexpensive care of the apparatus, such as better housing, earvfu: 
overhauling during the wintpr, etc. » 

The application of dockage in the marketing of wheat ill 8. Dept. .hjr. 
Farmrrs' Bnl ifJO (WH), pp. 3-/2, fig. f,).-~The object of this publicnthm 
to explain clearly to grain farmers and dealers the methods of debTinliui-.' 
doekage and its relation to the marketing of wheat under the Uniteil 
Grain Standards Act. The equlj>ment necessary for .separating divkap* N 
hrielly described, the methods of determining and handling dockage outllmd. 
and the value of dockage indicated. Improper applications of the doika^p 
system arc dis(Mis.se<l. and the conclusion reached "that the majority of tV 
objections to the as.sessment of dockage have arisen through ral.sun(iersrandiRi> 
as to the t>roper methods of applying dockage to the grading of wheat.” 

Shrinkage in grain, F. A. Welton [Mo. Bui Ohio 8fu., S (/P/8), ~ P^i 

reports the results of shrinkage test.s with well-maturefl and ^'ic 
damp corn, also wdth oats, wheat, rye, and soy beans, in an effort to deternc #! 
the exact loss from shrinkage in grain held in storage. 

One hundred lbs. of well-matured ear corn was placed In a woixlen hw 
November 1, liX)8, and each succeeding year for eight years, and stored in tP 
loft of a corn crib, there being a free circulation of air about the grain at as* 
times. The monthly shrinkage for each of the eight years was determine^ 
The total shrinkage i«r year ranged from 6.5 to 26.75 per cent, with an avon.^ 
luaxiraum of 20.41 per cent. With one exception (1908-09) the 
increased uniformly, the maximum being attained from July 1 to Septcai 
Deciiled variations from the average were thought to be due to unusual r uoa 
conditions during the growing season, especially excessive rainfall. 

A duplicate lot of 100 lbs. of corn was kept under the same cond 
noted above, and moisture determinations made on samples of hot 
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* ^ the first of each month. The S-year averafre result* *howe«J that on 
1, imroedlatPl.v after shemuj?, Uu* jjralu iDntaine^l 2-1,91 per cent 
and Ihe cohs 41.51 per cent, 

likewise stori*tl for five years, analyst's ahowins that on 
1 the shelled corn <‘outamei1 ^0.21) ix‘r eeiu tnoisture and the niha 
per cent. The maximmn shrinkage wiw aiiaineit on August 1. amt 
rtiutetl to 29.2 per cent. In both grades of com the greater piirt of tlie 
^ Ase ,;ooi»ture was retained until after March 1, while after August 1 
rades fthsorbe<l raolsture, showing an average Increase of 4 17 (H*nt 
August 1 to the date of inaximuin increase, winch oc'i-urrt'tl the following 
Lf’jary to April. Values of corn. tHini valent to |H^r bushel on Novein(K>r 1, 
teen computed at which the crop must Ijii* soUi to avoid financial loss 
shrinkage In storage. I’ln^se pritvs attniiunl maxima on August I of^ 

P sfer well 'matured grain and $1.41 for damp grain. 
j\.r live cons^yutive years 40 l)U, eacli of (nits arid wheat were welgln^! and 
la a bin for approximately one year, after which the i-onteni.s of the idn 
rewelghe<l. Forty bu. of rye were similarly treatnl for a 4 year pcHml 
' in weight were noted In two ca.s(*s each with oat.s and rye and in 

nse with wheat. On the average the oabs galnt^i osfi jw^r (vnt moisture, 
,K’,. the wheat and rye lost 2.04 and 3,62 jH^r omi. rcs[s^ct|v*‘ly, Ihtta nn» 
widch indicate that only slight fiucliiRtUm.s of the moisture clinteni 
j file small grains occtirrcsi throughout the year. 
f„rtv bu. of s(0' beans stored in a small tdn November 2. Udl. confMlnwl 
•'C I'er cent tnoisture, and when welglie<l at the eml <tf the storage |«Tlott, 
■.^^ r llo, 1912, showed a loss of 3.76 jtor cent. 

5^1 Etport* (U. S. Dept. Affr., Seed fiptr., 1 AVj. 5, pp. S. fig. /b— 

i-jv firiticipal feature of this numlwr is a summary i>y States of the sefsl corn 
fir^atiou imstMi <u\ Information from variogs .sources In tin effort to shou' the 
VM-Mminuting features. The States hichided are Illinois, Iowa. Nebnisku, 
Kanstis, Indiana, Ohio. Minnesota, North and South HakrUa, WIk- 
•'avQ. Michigan, Kentucky, Tearv>sHee, New York, IVnnsyivanIa, Pda ware, 
i f:.uia, and West Virginia. Tabulated data an- presciittd showing (he seed- 
-«r:dencieudes and surplus supplies in tlie first 12 States naimv] above. 

Statistical information relative to the stocks on liand iinfl total rtHifipis of 
and alslke clover is presented, l)a.se(l on the War Krnergency Swl Survey 
Uunoary 31. 1018. and, in addition, data showing the stock.s held f(»r eX|>ort 
sf-utui hy the Export Ciover Inquiry of February 13. 
rh»' utothod of procedure as to approval of export shipments of corn to 
2 -^h by the War Trade Board is outlined. 

Tlie provision for w’ar-emergency purchase.s and sales of smls to fanners fry 
Wi^riment, as authanzed by the B^ood-productiem An of August 10, 1917, 

B ‘ks, riUMl, and its administration In the southwest, northwest, and south 
areas is indicated. Provisions for handling the wH^l-corn situation are 
NpI fmm another source on page 834. 

■ comments on tagging shipments of seed corn (E. S. R., *18, p. 441), t e 
wahle seed situation, profiteering In seeds, and seed-corn prices arc pre- 
Data on the imports of forage plant seed permitted entry Into the 
Stales during February are given as usual. 

HOETICULTUEE. 

Hortof the horticultural division, J. E. Higcjns {Vaimli Jtpt. Wt 
’ pi i) -Work with seedling pineapples IE. S. R., 37. p, 142) 

<^»utinueil during the year. Several thousand rK>tted seedlings are under 
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obsemitlon and are to be brouj^ht to fruit under regular field conduit..* 
Selections were made in the fields of several hundred plneaj^jle plants 
propagated by slips or by suckers to determine the constancy of 
< haracters under asexual propagation. Through the cooperation of th#* 
of Foreign Seed and Plant Introcluction of the U. S. Department of 
tore two varieties new to the island w^ere introduced, one, the Mac^lregor, 
Qiu^ensland, wiiich is said to be Immune to the black heart disease; the o*k.. 
variety, the nonimon wealth, Is a 8ec<lllng which has given much promu- 
Austraiia. 

In connection with investigations of fruits suited to tropical comlltlons a r.. 
ot>erutlve vineyard of about an acre in extent was established and vari^j, 
fertni/cp, variety, and cultural experiments are In progress. The fenni/.^^r n 
ferlmeiits thus far conducted indicate that phosphoric acid in lil^eral aniuus., 
must be applied to the type of soil used. It was found that the 
i>eetle (Aftoretus umhrosns), one of the most Important Insect pests of 
In that region, was fairly well controlled by using rather strong dos*^ .f 
arsenical sprays. 

The principal work with avocados has been in connection with the 
meul of a winter-rlpenlng type with a rind sufficiently hard and tough for j >^v 
tectlon fnmi the fruit fJy and for profitable shipment. Several ditTerent 
do.s resulting from the crossing of an unnamed promising swdling of (bi:;'- 
rimlan type with polltm from four varieties of West Indian avocados are un.|pr 
observation. Seven varieties of avocados attracting much attention in < a - 
fornia were introduced into Hawaii during the year. 

A number of mango hybrids have be<m produced in an attei^pt to nanhiv- 
ttie several good quiilitles of the dlfTereijt varieties and are being gnovn 
fruiting. In connection with the papaya breecling investigations, it U noie! 
Unit the excellence of flavor which charncterizeil one of the original 
has now been transmitted through three generations in a large prop )n ion vt 
the offspring. There is also an encouraging ratio of bearing to nonlxMrtr,^ 
trees. Breeding work is being conducted with certain varieties of tomatoes :• 
an effort to secure a strain combining sufficient size with resistance to tW 
melon lly, Dncus cucurbits. 

Notes are given on the possibilities of cacao growing in Hawaii, includitii i 
discussion of climatic and soil requirements, previous trials of cai-no. ar' 
methods of cultivation. 

[Horticulture at Substation No. 8, Lubbock, Tex., 1909-1914], 11 F. 
KAiincR {Texiift Sta. Bui 219 (1917), pp. S6S9. figJi, 2).— A brief smnman ' 
variety and adaptation tests conducted with vegetables, fruits, flowers, vm-* 
and shade and ornamental trees. 

Massey garden book for the Southern States, W. F. M asset (ZliruMn?- 
ham, Ala.: The Proffressive Farmer Co., 1918, pp. 127, pi 1, 
troductory part of this work discusses garden soil and equipment. The 
ceeding parts give s[)c'clt1c information for the culture of all the common 'cje 
tables, a monthly w'orking calendar, instructions for growing small fnnts srn 
the control of plant diseases and insects, various reference tables, ami 
tlons for lawn making. 

Home vegetables and small fnrlts, Frances Duncan {New York: * 

Scribner’s Sons. 1918. pp. Xir+193. pis. 8. flgs. 28).— A popular treatise on 
culture and preservation of home vegetables and small fruits. 

Dutch market gardening and its organization, H. M. R. Leopold ^ \ 

Inst, Agr, [Rome], Internat. Rev. Agr. Econ., 8 {1917), No. 9. 
statistical account of the market garden Industry in Holland. A sho 
ography of cited literature Is included. 
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Him v.rrtabl. g«rd«n, H. O. Weenb (XotH DoKvH Sh r>.r n 
,fm. PP- «f- /fP*- 6e) -A trratlse on Bro«in,-, harv...,i„B. an,l Morins ,h,. 
,^etable ^pply prepare,! with s,x>eial reference conditions In North 




'Die winter forcing of plants and ilw st: 


^ ^ ^ ' aril 11^ iut<| i'uluin^ of 

^,n hotbeds and cold frames, as wetl as the ouUKor n.llnre „f ve-einhUa, 
considered. A plan Is given of a oiu-third aero farm v,.Ketal,U.\.nrden' 
^leci at the station for three years, together with a gra|ihie re|ires,.a|.,li„„ 
when various vegetables are secaled, harvested, and stored or forad In 
^ to carry out the station plan. 

Disease-resistant varieties of tomatoes, ,S. N, (Jukin and .1. i;, liruHtar 
Bui Ohio Sta.. 3 (1918). Xo. S, pp. jS-iS, ii. This Minnie, rlres 
...# station work in the seleetlon and improvement of di.s. ase re sistant dralna 


utiiiatoes. 

S niiflib^r of individual plant solutions wi»ro nmtl»» \u v.ni luul st-ltviitins 
*j\m these strains have been grown each season on the irhii ;;roun.ls nt Wit.s(,-r, 
series of selections was begun by the autliors in vm:, :,,).! th,- woru of 
■rttiDg the selections continued both at Marietta atul at Woostor. 'i'lu. results 
MrUisat Marietta In 1917, with special referoinv to lMiK;»rimn n'sistnn. o, ;,ro 
-filled in tabular form. 

A strain of the Acnle variety procured from the I^misinita St at Ions ;:nvo 
>^ 4 ilete resistance or Immunity. This strain, howevor. f;a\v no groat (t yirM 
•han the nonreslstant commercial varieties ami was so late in soasttn as to U* 
Kttrthkss for early cropping. Two strains of tlie Iteauty varltAy. tlie Oliio 7h 
luA Tennessee Station strain Ith-S, gave uhom the same resist a nee, ,s*J and 
iT |ier cent, respectively. The Ohio strain gave the niueh heavier yield and 
its crop earlier. Selections are being ii!ad(‘ of the Itniny lh>i variety, 
Tift* work is to be continued unty commercially iiu port ant strains are .setunnl 
Inci eased for distrlbutlou. 

Spray calendar, W. E, Etutton and G. P. Ountow (fVwafr trVt/f sin. 

/SS {1918), pp. 51-98. figs. 99).— A revision of roillerin ]K\ .if ih,* station 
tK. S. U„ 32, p. 637). The present edition has been enlargaa) both uh to text 


i!>! illustrations. 

Information for fruit growers about insecticides, spraying npparatuB, and 
important Insect pests, A. L. Quaintance and K. II, SiM.tia i f '. s. Agr., 
Mrm(T.x' Bui 908 [1918), pp. 99. pgs. 7-J). —Tills gives iliro.iions for tli.* (irepa- 
t'ian and usfe of the more important inseetielfies neces.siry In eoinhathig the 
urirtUA insect pests of orchards, vineyard.s, etc., as well as oIIht Inforruntion 
'•f ase In preventing or reducing Insect losses to these crops. Various tyjs's of 
graying apparatus, nozzles, etc., are described and illiislruKsl. wltli kimh-1h 1 
''^fen‘nce to their use in orchards and home groimds, A ready referen<*e tiilde 
'•r the dilutions of sprays is given, and also a chart showing what sprays may 
■♦combined and what plants treated with given sprays. 

Ete i^per concludes with a discussion of the more imts>rtant lnsi‘.-ts attacking 
^ »pple, pear, quince, peach, cherry, plum, grape, currant, and goosctK*rry, 
4»'l gives spraying schedules for the treatment of lnst*cts and d I sea Sr'S of the 
-Pole, peach, and grape. 

V. liquid spraying, W. S. Blair {Agr. (}az. Canada, 5 {1918), W 
* Pp-22$. 227). — Tests were conducted by the ExyMTimcntal Station at Kent- 
Nova Scotia, in 1917 to find out the relative efliciem-y of sulphur dust as 
''-Spared wdth the regular lime-sulphur spray in spraying apple treses. 

foder the seasonal conditions of 1917 the dust was equally efficient a fungi- 
as the lime-sulphur and gave better control of cankersvcrni and otlu*r 
’‘-’■eets. The foliage Injury w’as also less where the dust was ushI. The (tst!- 
^-ed (x>st of dusting one acre of trees was $3.50 more than for spraying one 
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acre with lime-aalphur, hot this Increased cost was c^Eset by the great a«Waf, 
of reduced time In applying the dust ‘ 

Dusting V. liquid spraying in Quebec, C. E. Fetch {Affr. rja*. 

5 Ko. 9f pp. fig. 1), — These experiments comparing thi* 

dusting and liquid spraying as methods of applying insecticides antj " 
were i)erformed In the demonstration orchard of the Quebec Oepartns?^ ^ 
Agriculture at Havelock, Quebec. 

The lesults for the one seawm of 1917 Indicate that dusting with sulphur 
lead arsenate Is fully as efficient in controlling diseases and pests za sfirav * 
with lime-sulphur and does not burn the foliage so badly. Alt lion nh <lih ■ 
costs more than spraying, the reduced time of application Is coiwldjTHl to u 
great advantage, especially with the present shortage of lalwr. 

Preparation and use of lime-sulphur, J. A. Stttvknson and It. t. 
(Porto Rico Dept, Agr. 8ta. Circ. 13 iVJ18), pp. 9, fig, f K— Dirmions ah* -u,.' 
for the preparation and use of lime-sulphur with special referenw to the r - 
Ing of citrus trees. 

Cost of producing apples in Yakima Valley, Wash., G. H. Mu uk 
S. M. Thomson (V. 8. Dept, Agr. liul 6H (1918), pp. 74, 6, flgit. -T! 

Is the fourth of a series of bulletins on the cost of ripple prodnctinn f K. S i: 
36, p. 841). It reports a detailed study in 1915 of the current i^ost f:i( j.,rs 
volved in the maintenance of orclmnls and the handling of the i oh i; 
representative bearing orchards In Yakima Valley. 

The total annual acre cost of producing apples for the 120 farms u ; 

$345.68, or 80.02 cts. per box, figured on an average yield of 432 boxes i^-r a 
The net labor co.st was 34.49 cts. per box, or 43.11 per cent of tlte total le i . . 
Of the labor cost 17.71 per cent of the total cost was chargcil to maiaii a !’ , 
and 25.4 per cent to handling. Material and fixed costs were 45.5,3 < ts. [ht 
or 5G.S9 per cent of the total net cost. The greatest item of fixed east wn'. > 
Interest on Investment, which made up 43.91 jh?p cent of the cost Mrh<*r c. 
labor and 24.08 per cent of the total net annual cost. The increa.-^ed hiUir r -- 
in cultivated orchards was offset by lower yields from ondmrOs und^r ' - 
mulch-crop system, hence the total cost of production was essentially tlu* -iv 
for both classes of orchanls. Only orchards of bearing age. 7 years or < ^ 

were considered in this Investigation, their average age being 12.6 years. 

Of the principal commercial varieties now grown, WInesap, .lonatlnm : ! 
Ben Davis make up about 43 per cent of the total acreage. Other t 

varieties grown are Esopus, Missouri, Yellow Newtown, Rome, Reantv, 
Arkansas, and Stayinan Winesap. 

The keeping quality of different varieties of apples, W. T. M.^covn < 
RpU Pomol. and Fruit Gromng Soc. Quchec^ 1916, pp. 82-.SS),— In tbii^ 
the author dlscus,se 3 the keeping quality of various apple.s under aver.c.vc ’ 
dltions on the farm and presents the results of tests conducted for a mmiN^r 
years in a small room In the apple cellar at the Central Experimental iur 
Ottawa. 

Growing peaches: Sites and cultural methods, H. P. Goutj) (i - 
Apr., Farmers* Bui, 917 (1918), pp, 41 This is a revision m\ 

nation of the two publications formerly issued as Farmers’ Bulletins 631 
632 (E, S. R., 32, p. 338). 

V Gooseberries and currants, J. Oskamp {Indiana Sta, Bnl. 207 ^ 

3-11, figs, iO).— This bulletin contains suggestions relative to the culture, 
vesting, and marketing of gooselwrrles and currants, including dini^tii»i>' ^ 
the control of insects and diseases and a descriptive list of varieties 
mended for Indiana based upon a 5-year test at the station. 
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results In raising new raspberries. p. Kkwm^n ( is. p.t t> i 
^ fVsil Growiny Hoe. Quebec, 7916. pp. 771 - 7 ^ 7 , \ i „ i ‘ 

^,1.^'sinethod^f breeding and raising raspberry .s.Hslllngs. indudlng snaa. of 
^ secured. 

B,, direct bearers at the National School of Agriculture. Mou.nelller 
t FU^AZ {Prog, Agr. et VK. (A’d. V Pit-Centre), Sa vo lO »!> v*»s 

table la given shotving the Whavlor of a larg,. iunub..'r'of dlr.vi l»..,rl.'.g 

yt^ds with reference to the of graiv.s a,u| ,,uo,ls.r „f iMimbos ...r 

relaUve Immunity of foliage and fruit to .oil, lew. ri.s.olog and 

, oarage weight of shoots per plant when grown Isah on its own nsas and si.s k 

iB^port on culture! plats at the Nasinu Erperimental Station Fiji) (’ \\ 

KS 0 WU 8 (Fiji Dept. Agr. Ann. Rpt. Wie, pp. a rti.tri nil 

{ufii experiments with cacao. cofroi\ rubbt‘r, bntuuias, t iirus. juiti .s|,i,vs 

growing in Florida, H. S. ELuovr Ihpt. it/r / /i 

pt- 2 . pp- UO-1^8). —Voimhir dire.alnis jire -ivtai f.ir 
«uh spH’lal reference to the proiincUim of Mini li^s for numlui: 

A method of feeding manure to orange trees. A. I», Smavm i. km/ 
sum), A'O. 6, pp. J24, J2o, fifji. i).~<)bstTv:itittns tin rlit* I'.iihLin nniiitMl of 
ikiQU manure as ex|>erlmpiitally tesletl in rnlirtirnia uninu,* -mvrs :uv jiivi-n 

Tltt* method her^ described consists t^ssciuinlly In l.nryiiiiJ tin* nKumr,- in 
furnnvs midway betwwn the trw rows. As trsital in iw.i un.ws in < ‘:i!lf<.i nla 
Hi!smt‘thod appears to result in better inv Krowih than with iIm* iKiml m.Mhoil 
of Irniadcabllng manures. In oup uf tlie tnsts desi rilMil, tin* nninun* is iipiilUnl 
tiia furrow midway betwmi the trees rumilnjf inirth nin! s<,uih itm* yr.n „inl 
Slid way between the trees ruiinluK east and west ihi* m-M ymr. 


FORESTRY. 


Report of Cloquet Forest Experiment Station. W. H. Kkn^y (lfin»f‘#ofn 
y/<i. Ihtl. J(>9 {t9n), pp. 6^, figs. 5S). — Thi.'< hiitletin coinprisrs n )n«>;;n‘ss rrixirt 
t-n ilie various subprojects comluctwl at the (’h>qm*t Station slin-»' its e^tab- 
’i'liment in 19(19. The methods used in the Invest I^Miloiial work, ineindliu; 
suitiinarized data on some of the projects, are ^dv(*n. 

Th^‘ projects considered include studies in forosiiitioii, sni-h as srod prodin’ 
n-m. viability’, and methods of extraction, nursiTy pr;n li«r. spi'i-h-s. ii!«‘ihi«ls. 
iihI waifwins for artificial reforestation, ecolo^jical (‘onditlnns lindtin;: tin* irmwth 
swl dt*vHopment of each species, exotics, and sjicflcs tmt imiivi* in this n-^dun 
bat <iiuj;Uically adapted; the effect of different f<ire>t si amis i>n tin* jicriiiiioiu 
t ‘*■11 and meltlni;; of .snow; cutting systma.s for sccnrin^ rciirndiirt idri ; iiii-th<H|s 
‘•fruiting;; natural reproduction; thiutunjcs; vahnilinn, hiisi*il <01 innnninri* 
iJTovvth, soils suitable for forests, and other considerMtions ; i^rowth ami yiehl 
*>f (lifTerent species; silvicultural studies; and iiulividual tria* studies. 

Annual progress report on forest administration in the Province of Bihar 
wd Orissa for the year 1916-17, H. H. Hainks (.inn. Pjit. FonMf Admin. 
fl'Aur and Ort««a, 1916-17, pp. [6^1]).— The usual proKr<*H.s refwjrt on tlie I'on- 
^htutlun and management of the State forests of the Province of Pdhnr and 
including data relative to alterations In area, fore.st settlcinenis, forest 
>ur\ey8, working plans, forest protection, silviculture, exidoitatiofi, reventn's 
expenditures, etc. 

^rugress report on forest administration in the Northwest Frontier Prov- 
for the year 1916-17, R. pAtiNEi.i. [Rpt. ForcMt Admin. Xorthirext f-'fvvfi>r 
1916-17^ pp. [2S]’\^XXn),—A report similar 10 the al>ove reiativ; U* the 
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BdmlnlBtration of the State forests In the Northwest Frontier Province for 
year 1916-17. 

Progress report of forest administration in the Provlnc^of Assam for 
year 1910-17, A. W. Blunt and %V. P. U Tottenham (Rpt. Fore#* 

AMom., 192$-J7, pp. [m, pl report similar to the above relative n> 

administration of the State forests of the Western and Eastern Circles in 
Province of Assam for the year 1916^-17. 

Annual administration report of the forest department of the Htdrn 
Presidency for the twelve months ended June 30, 1917, H. A Latham, h. b 
Bbyant, P. M. Lushinoton, and C. D. McCabthy (Ann, Admin. Rp*. 

Dept. Madras, 1017. pp. 78 +Lr+i 3 )-~The usual progress report (E. 8. K. r 
p, 146) relative to the administration of the State forests in the Nnrtlicni. 
Central, Soutliern, and Western Circles, 

Progress report of forest administration in Baluchistan for 1016-17 
Mulhaj {Rpt. h'orest Admin. Baluchistan, 1916-17, pp. The usuii 

progress rc|)ort (E, S. K,, 37, p. 45) relative to the State forests in Baluchisur. 
for the year 1916-17. 

A practical reforestation poUcy, G. A. Retan {-four. Forestry, 16 
No. S, pp. SS5-S40).—ln this paper the author examines the slivicul an! 
economic status of the State*owned land in Pennsylvania and offers 
tions relative to a practical policy for reforesting these la^ds. 

The indicator significance of native vegetation in the determination o! 
forest sites, C. F. Korstian {Plant World, 20 (1917), No. 9, pp. 207-2^11-1 
this paper the author reviews the related literature of the subject and 
tree growth data showing the relative productivity of two distinct 
yellow pine sites with differing types of native vegetation. 

JThe role of artificial regeneration In the reenforcement of hard woe: 
woodlots, B. Seciiest {.Jour. Forestry, 16 (1918), No. S, pp. 529-83^). -In ihi 
paper the author calls attention to certain species which might prove of vii’u. 
In regenerating Ohio woodlots. * 

The relation of germination in the greenhouse and nursery, S. U, Snow 
(Jour. Forestry. 16 {1918), No. S, pp. S19-328).-ln this paper the author smii- 
marlzes the results of cutting, greenhouse, and nursery germination 
seed of yellow pine, Jeffrey pine, and Incense cedar conducted at tl»e Veau-r 
River Experiment Station (near Quincy, Cal.) of the U. S. Forest 8erv.ee. 

The work so far done shows that for some species the cutting test 
excellent index of the germinating power of the seed, while for " 

nearly worthless. With seed of yellow pine and Jeffrey pine from 
California the relations between germination in the 

to cutting-test values are remarkably consistent for all lots and for nil r. 
The first-year greenhouse tests, running for a period of 100 days averA 
75 per cent of the cutting test. The corresponding nursery tests exiv^s ^ 

Si" .«» .liew. -I "• ™ “• »' " “1 1,1-*'" 

California than for northern seed, and other 

Of southern seed is undesirable because of its moons.stent boha ^ 

The behavior of incense cedar is extremely i,>si 

equal greenhouse and nursery germination avera^ng ^ 
values was the most reliable, Generally speaking, 
display reasonably consistent average values 

relation of germination to the cutting test, and rapid O S variabim) 

such species as sugar pine, incense cedar, and firs show s 
that average figures probably will apply only about bal 
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ijpen «« « temporary forest type. F. S. RiKn. i in.., »■ 

!!,. J. pp-^j-SOi, /iff*. 3).— In this papiT tlu* ,u„i,„r suui'r^i.Th,.^ 
firing the temporary nature of nsivn In wntn.M t„ n,. , 'I'Kiu-e 

B.. 37. p. 837), tn whh-h as..n is ...Jir,' r./'Z.l’Lr.’t:: 
ore- 

ieeelerated growth of balsam fir In the Adirondacks F f m 

16 (WS). -Vo. 3, pp. : ..3 

ue based upon measurements made following a ..ui,, 

■ g^th Lake. N. Y. The author eon.-indes Und a , T 

ratable as pulp logs, can be pr.luced in a. years fr,,.',, 
iMaalng will not be necessary during this m-riwl of iinslu, ,i„„ 

The planting of Scotch pine in Pennsylvania, J. s. In n k „ i-. 
li fl9n), Ao. 6, pp. 87-90, pin. 4), — disens.sinn „f d,,, iiisaillariilrs ■mi n' 
ssodsof Scotch pine (Pinua apli-csirial. l.as,.,| „n ohservaii.,,,, „f pl.m'iings 
asilefor several years In the State forests of IVnnsylvani,, and ..o , Fnro' 
jrtii literature of the subject 

stages of yield and reproduction of western yellow pine In Arlrona and 
Te* Mexico, G. A. Pkabson (Jour, /■’ore.ilrp. id (fpisi, .Vo. .■), ■•i 7 i joh 

iiaogress report on yield and reproduction sunlies wlilch wcrc'sian.ai In 
Ike and are to be continued for several years. 

The (lata given comprise a five-year record of four •' eviensiv,. " „l.,i« 
.-rraiilng 1.138 acres In area. They show tlie increase in „„iiilM.r of ,r,...s 

-oJitlon of stands, number of dead trw's and cans.' of diaiih aid 

aiiroductloQ. Factors Influencing these data are also dls<ais.se,l. In Mow of 
t;y short period of observation data scciin>d oi, ‘■intensive" |,iais wlilci, 

»;‘h Imllvldiial trees are for the most liart oiniHod from il,ls artl.'le 
First season’s growth and mortality of white pine and red pine planta- 
itons. C. H. Guiss (Jour, f'oresirp, J6 (lOlS), .Vo. ,1, .‘ii/.r .hk. j-i 'I'lip 

Sirfy reported in this paper was conducted largely on an are.i 

of ihe department of forestry at Cornell Universily i„ deiermir,,. iho ndatlve 
rjwot height growth and root development ami tlie moriality during ilie (lr»l 
•asm of planting with various grades of re.l pine and whll<. pine nursiTy 
ww'k. The data given are for the one season, 1015. 

All grades of stock commenced aud ceased boluht growth <lnrijig tho same 
t^riid. The better the grtide of stock planted, tlie more sjitl.sfHetory wt^e the 
as to growth and absence of mortality. 

Memorandum recommending clean clearing of rubber estates in Malays, 
A SiukPLEs and W. N. C. Belgrave (Agr, JM Fed. Malay Stairs, G {JUP), 

2 pp. The authors present a general solKMiie for ihe irvMm-ut of 

and diseases which attack the roots of rnl)her tnH‘s. The n'^-mnitieiHla- 
herein embodied are the result of work curried out in the inyr-ologhul 
’^b^tory of the Federated Malay States Department of Agrinilini-e <iiiri»g 

Jhf 10. 

The production and use of fuel wood, E. Secrest ( l/o. /fa/. Ohio Kfn.. X 
^ Ao. 2. pp. ^9-54, fiffS, 2 ). — This paper contains inforrnatitm rf'latlv.* to 
^uipment and cost of producing fuel wood, togeiher with hints on u'^lng 
for fuel and suggestions relative to woodlot Improvement. 

products, J. B. Beery {da. State Col. Ayr. liul. ]J^2 
_ .J* S).— Methods of measuring and calculating Uk? fontcDls of 

^ wood' lot products are illustrated and flescribed. 

oT softwood lumber In the Middle West, Pts. I, II. — 
lumber industry, VIII-IX, 0. M. Butler {U. S. Dept. Ayr, 
^ 25).— A study 

r wholesaling and retailing in eleven of the Central States, Including 
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data on cofits and returns, retail and wboleaale prices, lumb^ ^ ^ 

division ot the retail prtce of lumber among the various agencies 
its manufacture and distribution. Report 115 deals with wholesale 
tion and Report 116 deals with retail distribution. The study was Qmdu,t 
during 1914 and 1915 In connection with the general study of condltioog io T 
lumber Industry In the United States (K S. R., S6, p, 644; 36, p. 

DISEASES OF PLANTS. 


Report of the division of plant pathology, C. W. Cabfentes (Nateod 
RpL 19 n. vp. S3-42, pis. 2).— An outline Is given of work carried oo by tl* 
station during the year covered by the report, the principal Inveatlgatloos h*v 
lug been on the diseases of the Irish p^itato and the banana. 

Considerable trouble is reported with the Fusarium wilt dlsea^ of iruif 
^wtatoes and the late blight due to Phytophthora infestam. Spraying ex|M?r‘ 
ineids for the contnd of late blight were conducted on a large scale, an 
crease of 57 i)er cent in yield of tubers being secured from plants given ihr^* 
applications of 5:5: 56 Hurdeaux mixture. The wilt disea.se due to F. mynp,, 
rum has rei)ealt‘dly oljscrvtsl, and the author suggests hill selecti«»ri *f 
seetl, the (ilscarding of sucii tubers as show brown discoloration at the cu* 
stem etui, and planting in new soil as the best available means of control. Thr 
mite disease of potatoes is brlelly described, the trouble having been observwi 
early in May and June. It seems very prevalent and destructive la b*jt 
weather, and Is characterized by the withering and drying of the new terwiiiai 
growth and that in the leaf axilsi Eiamination of Infected material 
shown tin* constaut prc.senc<‘ of mite.s, but whether they are entirely respoui^ibii? 
for the troul>Ie or only asso<‘iate(l with it remains to be determined. 

The autlior rejHjrts the occurrence iu Hawaii of a disease of bunanag elostiy 
resembling that de.scritied by Drost (E. S. R., 27, p. 50) as due to a Spwies if 
Fustirium. This is said to be Identical with the disease described by Kawo*?: 
(K. S. R., 36, p, 352) as oc('urring In Porto Rico. Among other diiieas<*s of 
bananas, a brief description is given of tlie rotting before they unroll of ih? 
central leaves of the Chinese variety and the occurrence of minute gray 
which later turn black on the fruits of the same variety. The spots are 
to increase in size more or less and to disfigure the fruit, rendering it unslgbUy 
and unfit for exixn-t, A Gkeosporinin like fungus seems to be associated wsUi 
this trouble. 

A number of diseases on vegetables and fruits are listed. 

Plant diseases, F. C. Stkwakt and M. F. Bakrus (A^. Y. Dept. Agr. Bui iA 
(1910). pp -'Brief notes are given on apple scab, peach leaf luri 

pear blight, oat smut, stinking smut of wheat, tomato blight, bean anthracro*. 
and potato dLseuse.s, and on tbe use of powdered sulphur. 

Notes on South Indian fungi, VV. McRae (Madras Agr. Dept. 


1917, pp. 108-1 il ). — A spike disease of paddy noted in the wet lands 
Coimbatore and said to be caused by Ephelis oryzae. is briefly dest*ribe<i. is 
Karamuilai, Coimbatore, and Pollachi, in Coimbatore District, and in Kolli'a'd 
in Tlnnevelly District, Andtropogon sorghum is attacked by a fungus whl' b 
changes the starch of the developing grain to sugar. In the absence of a 
feet stage the fungus is called Sphacelia sorghi. Eapalophragmium pond€ro$um 
ii ' noted as having produced galls on Acacia leucophylla In Nellore, 

Salem, and Coimbatore districts, McUnnpsora Uni has been found on r 
leaves of Li?ww Melampsorella ricini on leaves of Ricinvs 

tnwnw, and Pucoinia sponglosa on Wchena corymbosa, all in Coinihub^re. • 
roefonia destruens is reported on potatoes near Balliguda Agency, Uauj 
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pljITiet »WJ on seibania ffranJi/hjra at Nellikuppaii S,.n(i, w,., 

■Mta on Ite/fcOjK) taliva In the Salem nisiriet 0,1 ii, . \ 1 ■ . ' ' ” ‘ 

.„it rnmlta (conldlal stage oul.vi was foua.l Ie,n..s'„r 

,.^ifl,;ano curcuma was f.mml on Curcuma h,„„a ii, ili, 

,Wa,balore. and Kurnooi. Collykiu alOumin,..,, an ,J,| 1 ' , 

^.vHyear during and after the northeast m»ns,K,n ..r.oue - f.'n,' n'"' “‘'‘"T’ 
,UnOdoutoterines. ' '•oa.t. 

piseases of woody plants in North Africa. H. Wuvt ijiut , i.- 
- usn), .VO. 5 pp. s,„., a le'.,; 

M,.rHmt»on of Rhus oj-yavuntha shnwni tlu* pi-rsfihv nf ^ tun* ns u hi u •• a 
and te<'lini<-ally deseribeal a.s a new sis-eies „r I A,.l,,,si,iin,n n'n.l‘' ' ' 
uiae hi hesperidiim. 

Bhiiopus maydis, a new species, .1. HuriiKiuKiN i//»/ 

{1911), Sv. pp. Wii-}I2}.^A liui.us rttun,! ii. 
a new siHH.-|es ami is tedminilly descrilud as li. ,„,i 
firain smut, G. lu Priork {^Staz. &>r. .ipr. finl., (ipjtii, Vo 7 
^j.;i.-'-Heft‘rrinj' to earlier studies by hiiasvir {]■]. s. i: 

tv others, the author gives an aemuiit of liis no.n- i-,vcht hno ,*a 

r.uUaporium /ier^;ar«wi as to its effects on fliiVcivm vai ifiit-s ..r wlu-al 
tf.vtH are disoussed as to the alterations iin.dut ed by Die fiih;;us 
Results of corn disease investigatiouB, G. N. llt.inKu nnd .| 1 

>,icncr. «. srr., ^7 il91H), No. 1210, pp. 2^7\. \ lavlinminry n 
of !i three years’ study of some lliDc iin<U*rs|n.i,i dist us. ^ ,,| ,, 
;.ve‘sfiiratioiis liaving been made with diMit onru in r.nr lo-n.a (csis 
The authors have found that barren stalks and stnlks wiib h (>.>: 
ri;:kNin.s apiK*ar to be correlated wltli rortalii iKiDiu|..uiral mndiii.uis in ihe 
{bins. Tn te.st rows grown from ears widch cxliiliiOMl this paDjuiM-hal ron 
nitiou in the stH'ilIings, 15.2 per (-ent were barren slaiks, and 1:2 i« r .vin nf 
Uj*> Ktaiks bore nubbins only, as contrasted wiDi b.;i per crm baiivn s(:dk.H 
iiid [U iM‘r cent nubbin-bearing stalks when- no sudi end ii inn u:,s <.iinvMi. 

Tb‘s<> investigations indicate that surface-spTiliz(»d seeds may Imrbur t,ao- 
i'-ria and siHMdes of Fusarium. Tllis is particularly trin^ nf tin* li.-n toiin whii li 
a rotting of the seedling root tips, and this rotting is said 1 .. !..■ riuimc- 
>.i<iic of the eai-s of corn which devtdoi) the gr(‘ai4‘st nmnlH i- nf barmn mul 
v<w[i stalks in the field. Controliirig by band jtolllinil inn Dm fort lii/.at inn nf 
at:irently disease-free stalks greatly redumi Die number of barnn <i;dks. 
'i^'Sts made of set^d In the genninator are said to have slmwn tliat all kernels 
h'ai the same infestfs) ear do not harlxw jiathogenie oiganisnis. nor can tin* 
«»f S4X^llinp devetopmont usually nd’erred to as vitality Im- taken as a 
fiit-rion for assuming freedom from bacteria and siMs-ies of I-'iisariiiin. d'lie 


the 
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^Jtieof seeilling development in the germinator Is claimed |o be imt indb ative of 
‘V Yield possibilities of that seed ear. 

Greenhouse experiments on the rust resistance nf oat varieties, .1, II 
{U. Dept, Afjr. Bui. 629 (lOlH), pp. 16, pis. S, fujs. d'his paper 
K»*s.*iits results obtained in greenhouse culture work at Onn'i! Diuversity with 
stem rust (Pucctn/a graniinis avenw) and the crown fir leaf imst of cads 
lo/i* Qtenw). 

^ttocuiatioQs made on more than 120 strains showtal 80 of these to lie enDrely 
••^ptible to the rusts at both the seedling and the heading st‘ig* s. ijupies- 
'"’Jdble resistance to stem rust appeared in only two vnrietie.s. Whiio 'lartarian 
Rustproof, though .several varieties of red oats stnilis), 

certain strains of Burt. Cook. Appier. Kalinn K!islid.<.*f. lb“! Dad- 
^ Turkish Rustproof, are very resistant to crown rust, jb'. isl.inec 
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to each of theae nista is clainied to be somewhat strictly i^eclflc. The 
of resistance as describetJ for wheat also apply to oat varieties. Early 
ductioB of tella on seedling leaves probably Indicates resistance. 

Further search must be made for varieties resistant to stem rust us 
variety of the A. sierilU group has yet been found which will wlthsuiij,] ^ 
attacks. A basis is now offered for making selections and crosses to 
improved oat varieties resistant to crown rust and suited to condiiii>a>T 
different oat-growing portions of the United States. 

Tylenchus tritid on wheat in Virginia, F. D. Fbohue . 

(1917), No. 6, pp, 4^2, 455. fig. -2). —The author reports having recelvoU 
mens of wheat attacked by T. tritid from a correspondent in Virginia, tu 
presence of this neiimtode in wheat is said to have been noted for about 
years, and the loss in a field of 10 acres due to its presence in 1917 Is esriiuuu^^ 
as about 25 per cent. 

Sclerotinla trifoliorum, the cause of stem rot of clovers and alfalfa, \ ij 
Gilbert and C. W. Bennett (Phytopathology, 7 (1917), No. 6, pp. 452-444 
5),— An account Is given of investigations of S. trifoliorum, which is 
attack alfalfa, crimson clover, red clover, and white clover and to have b-v'i 
observed on one occasion on Euphorbia maculata. This fungus has lonu 
known to attack red clover In Europe, but was first reported in this country 
red and crimson clover in 1890 (B. S, R„ 3, p. 689). The authors descrilK^ th. 
disease and life history of the causal organism and give observations on c* 
morphology, parasitism, saprophytlsm, etc. 

The disease causes a wilting of the leaves and stems and a rolling of ih.* 
stems and root systems, accompanied by the formation of black s<-)i^n.r : 
Greenhouse experiments resulted in the production of the disease on vnu;.; 
clover and alfalfa plants from pure cultures of the fungus. 

Suggestions are given for the control of this disease, deep plowing, seaiicr.n: 
lime over the soli, and rotation of crops being considered effective melhoiiji 

Cabbage diseases, L. L. Harter and L, R. Jones (V. S. Dept. Agr., 

Bui 925 (1018), pp. SO, figs. 14) -—This Is a revision and extension of Fiirui* n< 
Bulletin 488 (E. S. R., 27, p. 249). 

Short smut on cholam, S. Sundaeabaman (Madras Agr. Dept. v 

1917, pp. 99-107 ). — The fungus (Cintractia sorghi-vulgarU) causing the v 
called short smut on cholam {Andropogo7i sorghum) is briefly describeil. Ti :» 
Is said to be the second crop, as regards acreage and importance, In the Mailr^ 
Presidency, and the loss caused by the smut is very considerable. 

The study here re{)orted was intended to determine the location of inh** 
of the host plant, the minimum effective concentration of copper sulphate s>u: 
tlon, the effect of this concentration on germinabllity, and the eflieieno * 
copper sulphate solution of definite concentration in preventing infection io » 
crop. Steeping seeds in oopi>er sulphate solution of 0.5 to 1 per cent omkv:: 
tration did not reduce germlnability, but such reduction did follow the u-^' - 
16 per cent strength. The duration of the treatment did not niarke<ll.v 
the germinabllity of the seeds. Strengths of 0.5 per cent and upward f 
pletely prevented the development of smut spores, untreated spores gerniiniinr . 
freely in 24 hours. Stirring appears to be essential to complete preventh'O * 
the disease. Field tests gave similar results, and it was decided to recomtnen- 
a 2 per cent solution and a 15-miniite period as safe and convenient l ormsf 
Is not considered as suitable for general use. 

A Sclerotinla parasitic on Matthiola vallesiaca, A. Lendneb (Bui Soc. ^ 
Gen&ve, 2. ser., 9 (1917), No. 1-5, pp. 21-29, figs. 5).— The author 
presence of the fungus described as S. matthiola n. sg. on several 
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^ ®ore particnlarly Injurious to M. ThA i 

r^ated to S. poaocM and S. lU,er,uZ '* 

yil, diseases of okra and the VerUcilUum wilt problem. C w fAeiovr,. 
r.,-. Dept. Apr., Jour. Apr. Kccanb, It U9m. So. » „p ' 

^eatbor states that there are two wilt dlsea^ .f okra, oa.'.s.^ r'^^v. Iv .17 
...fgmrism vattnfectum and V. alhootrum. which are .o similar that 7711; 
^differentiated only by isolating the causal fungi. The Kusarlum 7 ItTa 
^.re serious in the southern portion of the ekra-gn^wltig district wh 1 ,1m 

V^dlllun. wilt U more .serious in the northert, ,x.rtion, although 'the for 1 

^aeen found in Connecticut and the latter in South Caroiim, „„d Alabama 
j, U claimed that cotton may be attacked by l.oih thes,. fuugl | „lhTiru,n 
isolated also from the dlscolorcsl vascular system of wilt It, g nl«„,s of 
espl»»'. Abutllon, and Xaiitbium, causing a wilt ,il,s,.as.. In at least 

.y, arst two of these. It is also knowt, to cause « wilt ,lls..ase „f su.„slrag,ui 
8„(!, the fungi are readily cultivate,! arliticially, suggesting the laTsKtcnee 

,,j is,th in a saprophytic condition iu the .soil. Control m..usiir,si 

l>-lu.le selection of seed from Imalthy plants only; <llsl„f.v,i„n r,7,„,,||n 
1:240. for two hours; and avdniance In planning rotallona of all 
jisams known to be susceptible to these fun^'i. 

Further evidence relative to the varietal resistance of p^nuts to Sclero- 
tiom rolfsii, J. A. McClintock n. atr., .^7 .Vo. 7^ 

continuation of a previous report Uv S. li.. ;i 7 , p. nuUmr 

psn-4-jits additional data regarding the ri^istmicc of the varlct> Virginia 
Hiitner to attacksS of S. ro;/jfii. 


Su^ar-cane fungi and diseases of Porto Rico, J. u. Jo}i\,s|(,n und j. a 
Srn>:NM).\ {Jour. f)cpi. Agr. P. H., I (PJn), \o. pp. /77 p/#. j,i). \u 

rt-iwirt, which Is Intended to be a couiplete discusstitn of tie- Kuunr f'tme 
of Purto Kico so far a^s yet stmlled and dennil4‘Iy denM ndued, hvlird. n! 
riptions are given of sbnie fun.gus forms with .some pipuliir descriptions 
'ii. 'Cases and causal organisms. 

It is stated that sugar-cane diseases liave Ix^mi preserd jmd sorjfdi.H slnci» 
Is'i. am! that some now present several dimoult prohlr-ins. iMingi found 
diifily on the roots or lower stalk Include MaroMmiun ntn-t hnri. //imontia 
itfilifcra, and Odontia sacchari<^ola, all of these being mori‘ nr l»‘ss f f>nccriHHl 
m the so-callel root disease. The principal stalk discasns iiKinih* nv] rot 
'^V/rtotnc/i«m falcatum), rind disease (gl/cMacfoitam mrrhari), and a new 
sTis** {Cytospora sacchari) which seriously threatens mrtaln vurleilcs. 
.1 nuinher of leaf diseases are of universal occurrtdice, th<nigli none nppf'jir 
be seriously injurious. Doscriplions are given of red spot of the leaf 
{Cercospora ra^mfr), red rot of the leaf shoiith (Srlrrotium ivlfuii), 
’7<* spot (//c/miaf/to5poH«w sacchari), ring siKd ( /,f;ptoxp/ifrrm Hfirchari), 
leaf spot {Cercospora longipes), red strliie, and wither tip. The only 
:^-r«'riant disease of cane cuttings, wdilch is that duo to T/jiV7nn'op»i> jxtradoxa, 
rcjuiiiy prevented by dipping the seed in Bordeaux rnixitiro. 

A chlorotic disease occurring on the south coast i.s dcscrilK^fl In fonne<’t!on 
control measures. Yellow stripe occurs In very limited areas. The new 
(as yet uncontrolled), w’hich is characterized by a mottling of the 
followed by a stalk canker, occurs in the western fKtrtUm ut the Is! a nil 
^'^loning heavy losses. Injuries due to such agencies ns lightning, wlrifls, 
and drought are also discussed. Certain abnormalities mentioned are 
"^rded as of little importance, 

A bibliography is appended. 
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An epiphytotic of cane disease in Porto Kico, A. Sr avm soy 

pathology f *t {VJtT)* A'«. S, pp^ 4^8-4^5, figs. 2 ). — An account is uivi*n of a 
ease of suEar cane which has been noted elsewhere (El S« R., 38, p. 150) 
Tobacco wildfire, F. A. Wolf and A. C. Foster (V. S. Dept. Apr., j^ntr a 
R esearch, J2 (1018), Ao. 7, pp. pis. f, figs. 2).-'In this contribm^ 

from the North Carolina l^xiKjrinient Station, the leaf spot of tobacco which 
has been iiarne<i wildfire (K. 8. U., 38, p, IfA)) is said to exist In 19 eounilest , f 
North Carolina and In 3 of Virginia, and also to occur In Wisconsin. ^ 
clairnwl to be tiie most destnictive disease of tobacco. While the diswise ori- 
nattHl In t!»e seed bed or plant l>e<l, only negative evidence has been 
to show that infection ^Kctirs through the seed. The orgaiii.sra 
tahacurn), wJiich has an incubation period of about 72 hours, forms lar-- 
spfds witldn one week on the leaves, to the parenchymal portions of whih i* 
is conhiH*d. .Moisture, eMjK'ciully when accompanied by wind, is of priuK* u^j. 
iwrtance in tbe rapid spread of the disease. 

Brown rot of fruit. —In vestigationa in Hawkers Bay, G. Esam {Jour, 
[Netc Zeal.], 1.5 (1917), No. 2, pp. Brown rot, considered the 

destructive of the tunny pests and diseases attacking fruits and fruit 
in New Zealand, Is brlelly disciisstul as causing severe injury in Hawke’s lia. 
and Auckland. A brief account is given of the life history of the dls^MM', ursij 
also of investigations. Iiiocuiation tests are described which seem to indunu' 
that the organism is a wound parasite. 

Boot knot of fruit trees, J. A. CAMeBBu. (Jour. Agr. [iVc^c Zeal.], /.5 (/0/71 
No. 2, pp. 6S-6S, figs. 5). — Knot knot ami associated or similar abnormalities (in- 
to Itactvrium tumejifcicns. after being almost totally suppressed in New 7^ 
land following Government and other action, appeared again in lOlA. In i; :-, 
a serious .situation became evident, this leading to investigations under 
direction of the minister of agriculture. 

The resulting report states tiiat I'out knot and hatry root are due to tin* 
organism. Trees from alTected mirs(Ties ajipearing clean when planti**! \un. 
develop galls after 12 months. Root knot is said to he highly detritncuud : : 
liench and raspberry, and possibly detrimental also to apple or ]m\r. 

Field experiments with crown gall, 1913-1917, H. Nkss {Texas Sta. /P-l 
211 {1917), pp. S-21, figs. 7). — The rapid spreading of crown gall in 
orchards is thought to have had its beginning in the extensive pliintiiiu <■' 
commercial-peach orchards some 25 or 30 years ago. The climate of Vn> 
Southern Stales is tlmught to be favorable to this disease, owing to its hunji-h::* 
and comparative freedom from frost. Al)sence of noticeable galls is no 
irdication of freedom from infection by the gall organism (/laricriNm 
fadens). Infection may occur through very slight contacts. 

Tests were made with several fungicides of different strengths, and it sp 
pears that copper sulphate will prevent the occurrence of crown gull on mu 
sery stock, if it is properly used. For sound peach trees 7 oz., and for 
trees about 1 lb., to 2(5 gal. of water, with an exposure of two hours in eidu-f 
case, are recommended. Preparation for this treatment includes the cleans* 
and pruning of the roots and branches and careful exsfniining of the nwts. 
collar should be several inches below the surface of the disinfecting s>An(. ‘ 
The tops also should be carefully wetted with the copper solution. 

IBIack spot of apples [and pears], W. H. Taylob {Jour. Agr. [Netc ZcH. 
Id (1917), No. 2, pp. 98-100).— Venturia inwqualis {Fusicladium dendritieu^^^ 
and V. pyrina are discussed in connection w ith their efftn^ts on apple and 
resixH'tiYcly. and their treatments, the latter being very similar for botli 
and preferably preventive. 
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attacking pears. I. W Uk. v.s.ac Uour. [Vcr fcal 1 
^ „S17), A-0^2. PP. .V7, Aas. 

r«e«bUng pear ^-ab (> <■«(., r.<, ,un„.n. is brU.,lv .b-v nlKs! « a "^k 
^^dily the fruits of si^vena varieties „f a,ul se.ae,i,aes the 
^ to the nursery, cau.s.uii JefollatioD win, a sever.. ,lrau. „„.ir vli.,| 
prtfti. quince. «nd other orchard tria-s are als., atiack.sl 1,. this fa„..„s 
jUek knot of plum and cherry, R. C. Wa.ton , i,„, , 

.VO. *. pp. 3S-.3S. fig,. ,a.|,uh,r des, tie,, is '.,f ,he el,t„", 

Judies Of the black knot of plum and .-herry due t„ th,. fu„,„s 
wftJti recommomiations as to ottfUrol nit a^un s. 

Xbewthracnose disease of the raspberiy and relntHl plants W H Ut . w 

^{Seic York Cornell liia. Itul. u:<ir). pp. i:,:, pv.i, ' y 

jerease In riisi«>erry acrea;;e and yi..|d .K-carrin..- .viil,i„ ,i,., i-.s, ,e,',rs 

attributed principally to several diseases, ..f whirii amhiae,,.,.,. is rei;',r.|,sl 
,j the most serious. Varietal .siiswptiliiliiy is net i.rniaiii,.,,! u indn ihls sass-a-s 
Tbered raspberries (RuOu, iilans mid l{. i,/.,,,, , ,,r,. ,,‘.1 ...r.' 

^Pk'eptible but the blnt-k ra«p!)orry (A*. n<Ti(/ni/ftiix) is y nairioMly v., 'n,,. 
^^has been .shown i.reviously u» bo i.y /'b , /b, rVmVr,. i\i 

pffffH’t form of Gi<rx)sponntn venHum (K. s, U.. :':5. \,, .TtO; :;s p 
mai is given of the life history and the gengrai.hif tlMribufinn t*f Hi.* 
tfie .symptoms on various portions of tin* host, its inorplit.ln-x ;,ritl tinincii.-latmo' 
itv pathological histology, its cultural eharart,.rs, iti.Mnl.iti„n t‘\p.MMnh-i.ts! 

of weather conditions, and control, wlilt-h i.s Lovaiiy bs f^a refill 

virtnion. A review of spraying experiments is rml imift.riniv i 
Ammonium sulphid wash for American gooseberry mildeiv, .1, V, Kyur 
iMK. S. Salmon {Jovr. M. Anr. [Aondr/uj, (/.0/71. ,Vo. //. ;,p. lous jtmh. ‘ ■ 

p'i'J note states that an extensive series of cur rice 1 imii umhT 

ibs*; nnd In the open air during liUd, ba.'^ ugsiin (hanonslrMitMl the \aliM* <»f 
iniiiionliim sulphid as a fungicide as against pnwdrry mmIiIcw-s ( Ih vsipli:n'r;e) 
m reneral, and in particular the American gonscli(‘iTy milih'w. t)u* results nun 
I’Mely corroborating the conclusions from a stmly previmisiv r*‘}.urt 4 -d (K. S. 
11.35, p. 654). The present communication emphasizi's the absi.luii- m*c(»ssj|y 
4 Including 0.5 per cent soft sOap (5 lbs. to 100 gal. » in (ini(*r tn sr-run- 1 borough 
vetting of the surface. Directions are given for rmiking up an cflrr iivi^ form 
this preparation. 


The supposed injury to vines by sulphurous anhydrid. A. 'raormt (Air. 

I Cflf., 3 (I3i7), A’O. 1~2, pp. /-2.J). --A dls«Misslon Is given of tlio data 
•Oft views of several investigators regarding the alh*ged Injury to grnjievim^H 
if s=«lphar compounds. 

Aathracnose or black spot of the vine, F. mo rAsriiM A and ItRini B- 
MVK {Jour. Dept. Agr. Victoria, 15 {1011). Ao. 7, pp. Jdj -},?/, /Jf/.r te).^ It is 
stated that after being almost completely aliscnt from vinoynnls In Viftorin 
almost 20 years, black spot has reapfHmnHl, showing in some localltleH 
^niamal Tirnlence. A discussion i.s given of the disease and of preventive 
31^ res. 

disease of the pineapple reported, D. B. Mackik {Philippine Agr. 
^ [flngluk Ed,], 10 {1917), Mo. 2, p. 150, pL /). —Mention is made of n <lls* 
affecting two varieties of pineapple in the Philippine archipelago. It is 
^Iwrncterlzed by tissue hypertrophy, causing a rougli appearance of the fruit, 
heart rot of the suckers may be due to the same trouble. The disease* is 
to be identical with the one which has proved trouldesomc In tlte 
^^alian Islands. 
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The crown canker disease of rose, L. M. Massct {Phyto^ikt^gy^ 7 
No, d. pp, figs. d).—The author reports having his attention ,1 

September, 1916, to a^hltberto unreported disease of roses grown near Fh /^ 
delphia. Subsequently, plants affected with the crown canker disease 
celved from growers In Missouri, Pennsylvania, Indiana, Michigan, MaiSM,^!^ 
setts, and New York. Both grafted plants and those powing on Qielr ^ 
are said to be affected, and it is considered questionable whether any van 
is Immune. From the investigation thus far carried on, the author beii^vJ! 
that this may prove to be one of the most important diseases of roses 
under glass. So far no record of the disease on plants grown out-of-do*>re 
been made. 

Plants are affected at the crown, usually Just at the surface of the siiii 
lesion In advanced cases frequently extending several Incheh above Uic V s 
The first Indication of the disease Is a slight discoloration of the bark, the 
rapidly deepening to black and the tissues appearing water-soaked. Soon crai 
appear la the bark, extending into the wood. Lat^r a swelling of the sot 
occurs at and above the affected areas and the crqfks become dee|)er and 
evident. One very noticeable characteristic of the disease is said to be 
punky consistency of the diseased tissue, especially that underground. 
developing from the roots of diseased plants are usually spindling and )eiiu« 
and are commonly affected at the point ot attachment to the main stirta. 
Affected plants do not die quickly but yield Increasingly poorer and 
blossoms. 

The crown canker disease is said to be cattsed by the fungus Cy/iruirockidittm 
scoparium, and a detailed account is given of its pathogenicity, cultural charTw 
ters, and moisture relations. 

Elxperlraents are said to be under way in the hope of developing st.ise 
method of control for the crown canker of the rose, but at present soil steriiiz;; 
tion and the exercise of care in using only healthy stock and scions seem to 
the only feasible methods of controlling the disease. 

Cronartium cerebrum on Pinus resinosa, J. R. Weir and K E. Ilmir 
{Phytopathology, 7 (/9i7), No, 6 , pp. 4^0, 451 ), — The Norway pine {/*. mitmmi 
Is usually considered free from attacks of tree rusts, but the authors n^pi»n 
Infection by V, cerebrum on a young Norway pine tree which stood In a iIodh? 
stand of P, banhsiana heavily Infected wdth the rust. 

The sigrnlficance of diseases in the economy of Malayan rubber plants 
tions, A. Shakples {Hoy, Rot, Gard. Kew, Bui. Misc. Inform., No. 6 {1911). 
B25-2^9 ). — A review is given of researches on fungus diseases of Hevcn ftnitdi- 
ensU in Malaya. Two instances of serious attack by root diseases are citd « 
showing the necessity for active measures in sanitation. A practice which has 
been effective In the past in combating diseases w’as to grow more trees than sr? 
absolutely necessary in order to provide a compensatory growth to th# 
ravages of root disease. Conditions for the spread of fungus diseases are 
to be more favorable at the present time in Malaya than In any other rubt^ 
growing region, so that this practice is now Ineffective and the menace troiu 
disease Is becoming serious. The two main requirements of the present tiro^ 
are a physiological investigation regarding the rfile of the latex In the meta^ic 
processes of the plant and the extent of the Interference of latex extract!*^ 
with the development of the tree. 

^ark canker in Hevea brasiliensis, A. Sharples {Roy. Bot Oord. Kew. 5*^ 
Mwo. Inform., No. 6 {1917), pp. 219-225) .—The author has collected obsOT- 
tlons on Hevea bark canker which have been made in various rubber growitg 
regions. These are considered to show that the present situation is uiost aa 
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-i^ctory and that the subject still rt>Quln>R 

the disease can be successfully coinbatiM Pstleut liivcsiij,^tloo 

diaeasa of sandal. L C, Coleuas au-pt y... . 

,Sn), W. ly+se. pu. 19, fisp. a)._A study Cf l ^k h '" 

jiuiiil contlnncd for several years Is descrilHHl in n... ■ i . , 

^ which i8.consldered ap clearing Uie way for far, silt s ofThll “,r 

Sr" 

22e^rarrontt t[:rx';T'r' f -• 

eedlUoas Increase Its virulence and transrnis.sii,iii,y Tli.r,r 7^"'"'’" ’ " 
a » profound dteturbnnce of the ordinary fuuc,i„„s lo ulinlr' 
pewth of leaves and twigs, a characteristic reduction In' (he s,,,. of o', ‘,".','1'“* 
y accumulation of starch In l-,o leaves and branches, and death of . . 

KK,t enda It Is communicable by grafting, and so I ,, t 
,icn«coplcal organism. Similar and slrnllnriy infeetil.uH dults's bavotsul 
»^.,l»n other trees in areatwhere sandal grows, i, is ,.iain..s| uci the dls^ts," 
saj- be spread by means of root connoctiotis. l)inls, r.r iu.K.vjs 

Ib, effect of Boentsen and ultraviolet rays upon fungi' i| f Tui u.m-,, 
.aJ J. IV. Hotsok (PhyiopatholoBU. 7 (1917). .V«. tf, pp, , " 

R*lc<l that the museum of the Unlverally of \Vashinc,„„ so,,iii'o whi'h's o-v i 
i. a forestry building during the e.vposition conduct,., l h, liam' wos |,„I|, ',If 
krs of green Douglas fir aud western hetiiliK>k. Tlirsi- i , 

t;.r.vlng signs of decay resulting from an att:u-k nf yVimr/jiimr./f/ 

HA-nis have been conducted to combat the ravages ef ii,e fnngns i . int-iMMiiv hv 
j-iprvgnation of the wood with cnpiK^r and other sails, hut to avoid ilu- dirif ,uiirs 
t^suvh treatment experiments were also conducbvl with ihi. iie.v'n ;,,u! uUri 
rays to determine the possibility of destroying tlie fnin'i. KNi,„si)r. » wrn* 
m<Ui to both kinds of rays for varying perioils of ilmo. 

The results obtained do not Indica^ that flie method rmpi.iviM would prove 
jsiUJble for the control of such wood-destroying fungi as r. miroUi. 

Some problems connected with the treatment of fungus diseases by spray- 
ing. R S. Salmon and J. V. Eytie {Rpt, lirit, .Usnr. t-Zr. Sn.. SG (fUjCn, pp, 
iL^9).-Thls Is mainly a discussion of the dilTcreiU nvenuc.s „f iippri.ui-h 
■•nlinarlly open to the solution of the various probhunB ili.-.t arl.so In oomu-nifm 
»ith economic diseases of plants, namely the fungus Itself. Ilie host, and the 
fatureof the fungicide. Another aspect of the problem Is ilio etTeet uf a huI>- 
RAnre to increase the fungicidal properties of nnotlior suhstaiuv. as in ihe ni»e 
trf paraffin In a spray fluid containing soluble sulphld. or of soap in liver of 
niphar. Still another aspect is the question of securing Intimate eoniani nf 
tl» spray with the fungus by the addition of IngrcMlients to lower Ihe surfnc<; 
t^ijsion of the spray fluid and the meiisurement of such lowering. 

^ The conduction of potassium cyanid In plants, .T. A. p:i.t.iott ( Phytopa- 
7 {1917) y No. 6y pp. ^5-44^1 2). — A report is g Iven of exi>erlinentM 

'^ducted by the author with herbaceous and woody plant.s to determine the 
»path of conduction of potassium cyanid through the plants and tlw^ <-xtPnt of 
•^1 and general injury. 

It vaa found that potassium cyanid is conductecl In the vessels and diffnw^R 
^ m them Into the surrounding tissues, the diffusion being greatest when the 
I® slowest. Injury to the plants is said to be local, corrcs(K)nfllng 
^ distribution of the potassium cyanid, except where the local Injury 
secondary injurious effect on other parts of the plants. Actively growing 
s^ most readily killed. In woody plants, injury is dependent on the 
e5lfl2*-~l8 6 



856 


EXFEBXBfENT STTATIOK BBOOBD. 




amount of cambium reached by the cyanid and the extent to which other 
of the plant are dependent on the injured cambium. 




The wide differences In results of treatment of plants with potassium ^ 
are beliCTed to be due to slightly different manners of treatment In the dir ^ 
casea. Less injury Is to be es^ected whai trees are treated in the i ^ 
state. 




ECONOMIC ZOOLOGY— ENTOMOLOGY, 


Pood habits of the swallows, a family of yaluable native birds, p » 
Beal {U. 8, Dept. Agr, Bui. $19 (1918), pp. S8, pis. f).— This Is a repon 
technical study of the food habits of 7 of the 13 Q>edes of swallows occurs * 
within the limits of the United States, namely, the purple martin 
subii) ; cllir, or eayes, swallow {Petrochelidon lunifrona) ; bam suaii^ 
(Hirundo erythrogaatra) ; tree, or white-belUed, swallow {Iridoprocne 
violet-green swallow {Tdchycineta fhaiassina) ; bank swallow (/fipar^ rt 
aria) ; and rough-winged swallow {Stelgidopteryx serrfpennie ) . All the 
are more or less gregarious and these 7 are of such wide distribution as ta 
render tlielr food habits a subject of economic Interest 
Lists are given of the insects Identified in the stomachs of the 7 
together with the following table showing the relative proportions of the 
Important elements of food of the species: 


Relative proportions of the most important elements of the food of $%caWntt 


Food items. 

Pfirple 

martin. 

CMfT 

swal- 

low. 

"Bam 

swal- 

low. 

Tree 

swal- 

low. 

Vlolet- 

freen 

swal- 

low. 

Ban): 

8W»1. 

low. 

Roiifh* 

swal- 

low. 

7 ^ 


P.et. 

P.et. 


P.et. 

P.et. 

P.et. 

P.et. 

Pc. 

Weevils 

2.63 

a3S 


1.92 

4. 12 

5.78 

4.93 

i 3 

Other beetlos 

0.90 

18.50 

13.66 

13.50 

6.45 

1112 

9.U) 

!; « 


A52 

a24 1 

9.89 

6.37 

9.43 , 

13.39 

n.99 


ill I itaKcf 1 * 

19.47 i 


1182 

7.58 

17.48 

20.10 I 

18.91 

I 

Hemlptera 

14.58 ^ 

26.33 

15. 10 

5.59 

35.96 

7.96 

14.90 

i IT. ^ 

Dlptcrs 

16.09 

1125 

39.49 

40.54 

19.36 

36.63 

32.89 

I y ^ 

LebidopterB 

9.39 

.46 

2.39 

1.07 

a. 12 

1.31 1 

1.11 i 

1 

Orthopters 

1.09 

.71 

.51 

.38 



.13 1 


Other Insects 

22.87 

156 

3,72 

A35 

4.00 

1164 

4.48 i 

: e 


.46 

.41 

.28 

.34 


. 14 

.56 i 


V^table food 


.66 

.18 

19.46 


.02 

i .21 i 
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The crow and its relation to man, E. R. Kalmbach (U. S. Dept Agr Bil 
6$1 (1918), pp. 92, pis. 2, figs. 5).— This new treatise on the economic statu5<?f 
the crow (E. S. R., 7, p. 840) discusses in detail the beneficial and harraia 
food habits of the crow, gives a general account of its life history and p*®* 
graphic distribution, and shows how It may be controlled where neoe^- 
It is pointed out that w’hile the misdeeds with which the crow has been 
vlcted greatly outnumber its virtues these are not necessarily equal in lror<‘r* 
tance. Much of its damage to crops and poultry can be prevented while la 
services in the control of insect pests can ill be spared. As the capablliti« 
the crow for both good and harm are great, it is believed that an eitenniw* 
tion of the species would have ultimate consequences no less serious thaa 
an overabundance. 

A list of the insects and other animals and plants specifically or gcnerlcalb 
identified in the stomachs of 2,118 crows examined is induded. 

Diagnosis of a new pycnonotine family of Passeriformes, H. C. Os®* 
HOLSER {Jour. Wash. Acad. ScL, 7 (1917), No. 17, pp. 587-5il)> 
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^tlih Mrd., A. THOEsrEN (Zxmdon: ^ co ^ 

^ /. fp. Tiii+m fi*. SO; s, pp. v/4.re pi, ,n r , 

, pp. ni+m, pu. *0).-Thl8 work (Xmtaiii^ skMoh«*’f' 

^ oore than «0 spedes of British birds, including not oni" 

Mt si* those which more or less regularly or evL T ? ^ '^‘•‘dent siwie* 
isje,. AM attempt has been made, where space pi>rmltte,rt7renr’' T 
as possible of the same family on’^d^e «tn" r.i .ir wnT th: 
leale. A short descripUon is given ef each of the vici .1,' ^ ‘ ’*'*'"* 

« sell “ their distribution, nest and eggs, food, sonr.rd hihuT""'' 

The control of Imported pests recently found in New u , 

,Mr. earn. Ent., it (.1918), No. 1. pp. **; 

important Insects Imported into New Jersey and their control”* ‘’'* 

(Bisects and insect control In Oregon] (Proc. Uoea. ,/„rr 4,,o^ 

IS am), pp. fl9-J04. ;98-J^).-The sever,! pa,iers relating to ln.s,s-is and 
ihcir control, here presented, include the following- t'o,ili,ig Moth 

, ,« b, R R ,pp. 9.-,o„ , mS. . ,;“S 

Reference to Aphis Control, by S. W. Fo.ster (pp. laS ill) ; ni..„u„ .sulnh-c „ 
r«Iling Moth Control, by F. E. De Sellem (pp. 111-1211 n-’ s It 'is .I'l 
,a,! The Strawberry Root Weevil, by A. L. Melnmler (pp. 121 iriVnoicdMn 
jacp 864. 

Eeport of the Dominion entomologist for the year ended March 31, 1017 
C (r. Hewitt (Canada Dept. Afjr,, Itpt. Dowinion Cnt., t9n, pp 51 1 'i'his is 
lie u.sual brief statement of the work of the year (H. S. It., liS^ p PM) An 
is^iex to the subject matter is includeil. 

Insect pests [in Grenada], F. Watts (Imp. Dept. Apr. \y,,t InJir. kpt 
S,f. Dept. Grenada. 1916-17. pp. IS, IS).-X brief report on the more luM-.riant 
ioHX't pests of the year. 


1 Economic insects of Japan] (In A Colleciion of Kftxays fur Mr, YaguiM 
[etc.h edited by K. Nagano. Qifu, Japan; Nn^ra Nnt. lujl, pp, 
1-45, pU. 8, age. iO).— Among the pajiers indudtMl in this MUn-iUtu ui o^myn 
tritten in commemoration of the sixtieth hirthdey of Y. N-nvii nn* .A Nc-w 
Genus of Barfc Beetles [Oroslotes], by Y. Niislina (pp, i -4) ; I'wrt SivdJs of 
T^^rmliea from Foochow, China, by Oshima {pp, r>-7) ; Tliroo \i*\v i^vur\uH uf 
Irichosiphum in Formosa, by M. Muki {pp. 0 i:2) ; Not^s ..n Sn,nc I/.phlnn- 
Heterocera of Japan, with Descriptions of 'Fwo New <;t>ncni IMurjraronia 
lad Hirayamala) and Four ifew Species, by N. Maruino (fip, 2:i a7}; und 
^vnojjsis of the Pemphigidie of Japan, by S. Matsumura (pp. .'ll) iM). Twenty- 
lino species of aphids of the family Pemphif^hhe rcpre.soiithi;: 39 ^oncra are 
rw>j:iiizcd as occurring in Japan, of which 20 species and 7 gciuTa (Man.snkla, 
Vurudea, Nurudeopsis, Fu.shla, Gobalshia, Watabura, and Nishiyuna) are de- 
‘b ribed as new to science. 

^ ^ar on greenhouse pests, H, A. Gossard (Mo. liul. Ohio Sta., .1 S’o. 

" pp. 55S1, fig$, 4). — A popular account in conliunaLion of that prevlouMiy 
(E. S. K, 38, p. 762). 

Important foreig^n Insect pests collected on imported nursery stock In 
Sassceb {Jour. Eccn. Ent., 11 {1918), No. /, pp. /25~/2»).- This U 
‘ ^mary of information on the Insects intercepte<j during 1017 In the ttjurse 
State and Federal inspection work. 

otes on insects injurious to coffee, T. J. Anoersox (Dept. Agr. Brit. Kant 
.nra s (1917), pp. 20-4S ). — This consists of brief notes on the more im- 
^rtant insects of coffee, with a discussion of control measures. 

sects and camp sanitation, E. P. Felt (Jour Econ. Eni., 11 (1918), No. 
— ^A general discussion of the subject on which a more cxtcnde^l 
by the author has been previously noted (E. S. R., 37, p. 760). 
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A method of g^phically illustratiiig the dietrihution ^ injmy 
insect pest, F. Z. Habtzell (Jour. Econ. EnL, II {1918), No. 1, pp, ^ 
f ), — The method devised by the author la described, the grape flea^beetle beif- 
used In giving a practical explanation of Its application. 

Toxicity of volatile organic compounds to insect eg^s, W. Mooas and ^ ^ 
Gxahah {V. S. Dept. Agr.^ Jour. Apr. Research, 12 (fWd), No. 9, pp. ^ 

Investigations conducted at the Minnesota Experiment Station, here repjr,,. 
are summarized by the authors as follows: 

" In general compounds with high boiling point and slight volatility are 
effective in dipping and spraying Insect eggs than compounds with low b..iiir » 
point and high volatility. Compounds with low boiling points kill freshly 
eggs more readily than eggs in which the embryo is partially or fully devuin^,#,* 
Compounds of higher boiling points are more toxic to eggs with fully develop.: 
embryos than they are to eggs In which the embryo is only slightly forim< 
Kerosene containing both high and low boiling points is destructive u> 
young and old, but Is only slightly toxic to partially developed eggs, jv 
toxicity of the vapor or organic compounds to insect eggs is related lo ih^ 
boiling point and the volatility. As the boiling point increases and Uio voig. 
tllity decreases the toxicity increases.” 

A list of 10 references to the literature is appended. 

The influence of molasses on the adhesiveness of arsenate of lead, F, 7 . 
Haetzell (Jour. Econ. Ent., 11 {1018), No. i, pp. 63-d6).— In reiwrtiag up^- 
the results of adhesive tests it Is stated that tlie success which attended ear i»r 
experiments was probably due to the lack of rain Immediately following tt- 
application of the spray mixture containing molasses. In field work (‘xcellf': ' 
results have been secured from the use of molasses and arsenate of U^ad In tu 
control of the grape root-worm through studying the weather conditions ar*! 
applying the spray at a time when there is little probability of rain, and ly 
following the first spraying in about one week with an application of 
mixture and lead arsenate to act as a repellent to invading be^es which mi;?.- 
enter the vineyard during the dispersion period. It is recommended that th- 
w’enther conditions be observed and the molasses and arsenate of lead mlxinrv^ 
applied at a time when freedom from rain is to be expected for at least 


or four days. 

Spreaders for arsenate sprays, A. L- Ix)vett {Jour. Econ. Ent.. 11 (10 
No. ly pp. In preliminary tests at the Oregon Experiment Station - 

tea and a casein lime mixture gave the least burn and approxiraateil i> 
sought for in a spreader. 

Appearance of the male Carausius morosus and its longevity, G- loir.-n 
{Compt. Rend. Acad. Sci. [Paris], 165 {1917), No. 16, pp. 511 - 515 ). --This 
relates to an orthopteran which is a remarkable example of parthenogenit i..' 

The eggplant lace bug in Porto Rico (Corythucha monacha), R. T. (’ott' 
(Jour. Dept. Apr. P. R., 1 (1911), No. S, pp. 110-113).— An account of 
of C. monacha, which is the worst of the many insect pests of the eggp 

Porto Rico. 4 -tr rica 

A key to the species of the genus Ceresa occurring north of M 

the description of a new species, E. H. Gibson and Emma Wells ( « • ^ ^ 

lyn Ent. Soc.y 12 {1017), No. 5, pp. 110-11S).-A key is given for Uie ser^r • 
of 17 species of membracids of the genus Ceresa, known to occur 
Mexico, of which the species Ceresa militaris from Missouri is 

new. f/flvr 

Notes on three species of apple leaf-hoppers, P. H. Lathbop p ^ 

Ent.,. 11 (1918), No. 1, pp. 1U-U8, figs. S).-1Ua Is a ^lef re^rt » . 
tlons at the New York State Experiment Station on the Ule wsior. 
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Dorlng tte summer and fall of lOl') there was -i ■ , 

^rlct of western New York about Ceiievu of f; „,,(j j i“ **'• 

Their attacks were In evidence In all oreharrh j' 

, «.kofor was comparatively rare and no 

.^■rved. During the following season, whUI, was f„i| ‘ T"" 

..iraial, E. mali, Uiough decidedly Injurious, was less in evu ^ 

„re«^g season, while JS. naicolor wa; ev.sHlTnglv n t'lr, “* 
lea true pest and by far outnumbering K. ,nali. ' /; r,„',r «',s a ' 
j 19 ie, and in spite of its natural enemies did considerable InJuVv 
on apple E tee^ almost exdu.sively „„ the ten.ier leruumtl grow,!, and 

*, us * marked preference for young, growing tret's f „„,r i r- , 

...ib largely attack the older leave.s, but cx-eur on lx.ih old ami vo'ung t’r^T 
y. mali causes a severe and characteristic curling of the folbtge ami resultant 
.rjury to the trees. Further experiments nmst he ^nductml tx-fore uuv eouelu- 
^l^>u can be <Irawn as to tlielr traiLsinission of lire blljrlit. 

£. rostr and E. unicolor pa,s.s the winter in Itu- egg stage, wlille /,' mali l,ll,er 
r.2jps largely if not exclusively in the adult singt*. 

.t graph is given showing the life cycles of the tlir.x' s,Ks le,s ,m „i,«.rv.,l at 
Geneva during the two seasons. 

Texas aphid notes, F. B. Paddock (Jour, h'con. n \o j 

brief review of obst^rvatlous of Dluni lice in Texas that have larii 
n^erdetl by t!ie author and others. 


A simple means of ascertaining if a sterilizing hut is hot enough to de- 
itroy lice and nits in clothing or blankets, A. HAcirr {lirit. Shd. Juur., So. 

{1917), p. The author has found that stearin, wliUli melts a I dd' 

l\ (140" F.), is a satisfactory indicator us to tlie a!tiuunt of h.*at am! hmgth of 
■line required for destroying lice and nits in cloiliing and hiankcLs, nils pro- 
irtUd by a single thickness of khaki cloth being killed by 15 minutes’ exix^sure 
?'.;i temiH^rature of 52". Seven gm, of stearin In a porcelain jM.t 2.5 in. (h*»*p 
sa.] 15 in. in diameter requires 30 minutes to melt, a small iwriloii Udiig still 
siiuielted after 25 minutes; 10 gm. requires between 40 ami 50 mlniiles for mdt- 
only a narrow ring being melteil wittiin 3U ininutea 


“'If two pots, one containing 7 gm. and the other t'ontalnltm lo gm., are 
plai.-ed or hung slightly below' the level of the lowi^t garments In tin* sterilizing 
one can be sure, if all the stearin in the 7 gm. isd is im lied Is-fore the 
r^JKival of the garments, that the ext>osure has been suilicient, both as reganU 
i^^rlod and heat; while, if all the stearin is melte<! In the ikH containing 10 gin., 
t 'vill show' that greater heat or longer exposure than w as mnessary has Ikhmi 
, . . 


“Nits and stearin were exposed together, and It was found tlmt the stearin 
tnore resistant to these conditions than the nits. For instance, when the 
'^iniierature was rapidly raised from 21 to 80" w ithin 20 minutes, ilie nits w'erc 
while the 7 gm. of stearin was not quite ail melted. A riw» t« tlie saim* 
‘Waperature in 18 minut^ showed tlie same result A rise to 82" in 15 minut<*s 
Just sufficient to melt all the stearin, the nits being killc<J, Again, a rlM? 
^ 1- minute to 81° killed the nits, but left a central disk of stearin unmelted.” 
Annual reports of the Boyal Sericultural Station, Padua, E. Vkrson et al 
ii. Staz. Baeol. Padova, 39-^0 {1911), pp. 282, pi 1, figi. 3; (1911), 

^ iWlS-lS), pp. 185, pU. 3, flgt. id).— These are the usual re* 
(E. S. R., 25, p. 662) dealing with sericultural investigations. Each 
odes a list of publications relating to the subject that were issued during 
^ P«1od covered. * 
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The UM of pbototaxj in seleetinsr from tho moment of their birtb Uioat 
larval of BombTX mori meet resistant to the disease fiaderie, CL Aoji i 
{Abi. in Internet Intt. Agr. [iZome], liUemat, Rev, ScL and Praci. Agr^ k 
{J9J7)f ^ 0 , 6, pp, 910-91$).— Varing Investigations carried out to deternua^ 
the action of light on the inovenients of B. fJioH the author found that tij*. 
newly-hatched larva Immediately turn to, the source of light and that tliU 
movement diminishes during the following days and disappears entirely 4 ^ 
the end of the first stage. During the subsequent stages there is an isTer*,. 
but less energetic movement and the larv® tend to avoid the light ^The lar.® 
which were most resistant to flacherie were those which from the time at 
their birth had traveled farthest 

Gipsy moth larva as agents in the dissemination of the white-pine blister 
rust, G. F. Gsavatt and G. B. Posey {U. 8. Bept. Agr., Jour. Agr. HgtmnK 
12 {1918), No. 7, pp. 45M62).— The investigations here reported, which 
conducted in 1917 at Kittery Point, Me., with the view of determining ih« 
relation of gipsy moth larvs to the dissemination of the spores of the causal 
organism of white-pine blister rust (Cronartiurn ribicoto), have bmi sum- 
marized as follows: 

*‘The period of hatching and of wind dissemination of gipsy moth lart* 
came within the period of spore production of tlie blister rust on pines. Lan-f 
fed abundantly on spoies and injured the fruiting layer of the pustules » 
that further spore production was arrested. Larva from blister rust canken 
had thouiaands of viable spores on their bodies. A small percentage of tii^ 
larva collected from fly paper and from species of Rlbes near Infected {ntnn 
showed adospores on their bodies. Gipsy moth larva were found f^iin? mu 
leaves of Rihea spp., and In some cases the only Infected leaves on planu of 
this genus were those showing insect injury. The Bureau of Entomolog)^ has 
shown <E. S. R., 37, p. 254) that these larva are blown by the wind up tu a tii* 
tance of 20 miles. Within this distance tlve larva are potential agents In lix 
spread of the white-pine blister rust (wltMn the area infested by the 
moth).” 

The apple ermine moth, P. J. Paerott (tfovr. Econ, Ent., 11 {1918), So. L 
pp. 55, 56).— In an earlier report from the New York State Experiment 
(E, S. R., 23, p. G57) the author dealt with the cherry ermine moth 
meuta padellua) which was imported on cherry seedlings. An associRu^i 
species, tlie apple ermine moth (Y. nunlinelia) , has since been observed in 
York on apple, and In the pr&ent paper notes on its identity and distribuiu-a 
In nurseries are presented. Since 1910 it has been discovered each year 12 
plantings of foreign stock In New York, but has not been reported from 
the State, except in New Brunswick. Wheth-er the two forms represent 
tlnct species or are only varieties of the same species remains to be detenum^^ 

The imported cabbage worm In Wisconsin, H. F. Wilson and L. G. C.kvt 
NER {Jour. Econ. Ent, 11 {1918), No. 1, pp. 79-81, pit. *).—“ While Pans 
gives efficient control the cost is too high for eeonomicaL use. I^ead arsvna 
and calcium arsenate at the rate of 1 lb. of the powder or 2 lbs. of 
50 gal., with the addition of 1 lb. or more of common laundry soap, give 
dent control and are the most economical to use. The failure of zme aiv‘ - 
to control the cabbage worm is not understood and further 

made. No trace of arsenic was found to be present on sprayed nem 
pared for cooking even when grayed as late as a week 
outer leaves may carry enough arsenic to poison stock and are there 


gerous to use for that purpose.” . 

Nlcotin sulphate an effective ovicide for codling moth 
(Wficon. EnL, 11 {1918). Vo- 1, PP- m 150).-Tbe author first rei 
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^ r^olts obtained by De Selleiu at v.i.- . 

a.. u,e vt- 'r 

,(S53>. 8« also .bstr.« Doted on paw SJ7. Ktperlmeans .ondaiw o'; S 




Jfidde for codling moth eggs and that the addition of 


soap renders It practl* 


perfect In this regard. 

same Wrimente on the adults and eggs of the peach tree borer. Sanni- 
.oidea exitiosa, and other notes, Ibnt-nsoN {Jour. Eron. tl yiuiH) Vo 
l,fP- 2).— This is a rejwrt of studios at i!u* Now Jorsov Kxiiorl 

oHJt Stations, particularly of control measures, uuido durin- tl,o summer of 
I 91 T. near Clementon. N. J., in a heavily Infesteil Sd-aore orohan! of M-ven- (o 
old peach trees of different vanetiea 

Data relating to the repellent effect of various sprays duriip: .oiposuion 
tije effect of sprays on eggs, etc., are reported In tabular form. The r.*sulis 
obtained Indicate the Improbability of developing a iK.ison bait for tlie a.lult. 
the partial repellent effect of certain chemicals on the fimiale wliiie ovipositing 
ted Uie parUal destruction of eggs when certain substames are appliisl as a 
^tray. While experiment# under way on Uie use of various cheml. al and 
nechanical tree protectors do not as yet warrant a stutemeui, tlie auihor is of 
'J* opinion that the peach borer trouble will be solvoii ihr.ui.gh the ilndlng of 
ssne mechanical or chemical barrier that will prevtait its gaining einraiK o or 
«111 kill the larva before It enters tlie tree. 

The striped peach worm, H. G. Ingekson {U. S. Dept. Apr. Hut. jpp {ipis}, 
pp. '4)‘ This Is a report of bioloicifal and rtiuirnl of 

Gdechia confusella {Depressaria pcrsiccre//tt ) (^inducted diirin^^ aiul 191d 
ta Michigan at Benton Harbor, the only Slate in whhli tlu* siMoics is kiuiwn 
to occur. 

This lepidopteran, first described by Chambers in 1875 fnan an unUiM-wn 
kinUty, has received but little notice as an e<-onornio .siHaa(*s. While not at 
present a major pest of peach, it has bi'cn observed feiMling on sand clu rry 
iVrunui pumila)^ its only other plant liost, in such nunilxTS as to web nearly 
ereo’ terminal and partially defoliate it, thus indicating a possibility of exten- 
sive injury to peach orchards. The larvte feed either singly or gregariously 
(m both host plants and though not voracious feeilers include in (heir webs 
much foliage that Is not used as food. Their webbing commences direc tly after 
batching, even before they feed, which takes place next to the midribs of the 
’eavts, small irregular holes first being eaten through the parenchyma and later 
either or both leaf surfaces being skeletonized. The injury to Ua* |H»ach is 
*^osed by the feeding of the larvm on the foliage. The webs wlddi they Hi»ln 
ire loose and often very conspicuous, but the leaves includtHl in tlie v\ebs soon 
become dry and cease to function. 

At Benton Harbor there was one full brood and a partial second, the tfarlh*st 
wnergence of moths In 1916 taking place May 22, and emergence being quite 
^lar from June 5 to July 14. Moths placed in jars with peach foliage and 
^niit deposited eggs both on the fruit and under the scales surrounding the 
suachment of the peach to the stem. In observations of 118 eggs the i)erio<l 
<»nncubatlon varied from 10 to 19 days, with an average of 13.18 days. T he 
•ceding period of the transforming first brood larva? reared in cage.s varhsi 
|rom 22 to 36 days, with an avtrage of 29.6 days for transformation ; of winter- 
first brood larva. 22 to 48 days, with an average of 34.2 days. The co- 
of the first brood are formed in the soil at an average depth of 0.5 In. 
^ average length of the period in the cocoon was 12.4 days, the long<?st in^rUnl 
^ %8, and the shortest 9 days. The first brood moths were emerging in 1015, 
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from AuffOBt 4 imtH September 12, with the largest number on Augt^ ^ 
From 683 larvae collected on sand cherry on July 28, only two moth* 
quently emerged during the season, one on August 28 and the other on ^ 
tember 9. OviposUlon of the first brood moths took place In 1915, from 
15 to 19. The second brood eggs began to hatch In 1915 on August Si, 
continued to hatch until September 3, the average incubation period being 15^ 
days. The larvae were observed feeding from August 23 to Novembw 14 ly 
maximum length of the feeding period befng 74 days, the mluimuia 39 
and the average .52.1 days. While cocooning normally takes place la the Mi 
13 of 361 Individuals recorded pupated in the webbed foliage in which they htJi 
llveil as larva?, 

A number of para|ites were reared, including four Ichneumonids, namriT 
Angitia dUc^ocellellw, Cremastm forbesii, Cremastus sp., and ^pinw 
three bra con Ids, Apanteles gelechitSf Ascogaater carpocap^fce, and Spirhy»ifniM* 
atriceps; two tachlnids, Exorista pyite and Frontina ancilla; and one bornhyiipi 
Anthrax lateralis. 

In spraying experiments where arsenate of lead powder at the rate of l ib. 

50 gal, of water was employed 5 per cent of the teAlnals were webbed, when? 
used at the rate of 1.5 lbs. to 50 gal, of water, 3 per cent were w-ebbe*!, wheri-is 
with tne unsprayed ciiecks 90 per cent were webbed. It is suggested that ilie 
occurrence of this pest may be so local as to be remedied by cutting out the 
Infeste*! terminals or branches, and that lUwill probably not occur In damaging 
numbers In orchards sprayed regularly with arsenlcals for control of the plum 
curculio 

Notes on the strawberry leaf- roller (Ancylis comptana), K. L. WaBsits 
{Jour. Econ. Ent,, H {1918), A'O. i, pp. 43-46).— This paper consists of brU‘f 
notes on the biology of the strawberry leaf-roller, a more complete account 
which is being Issued In bulletin form. 

Notes on the biology of the Angoumois grain moth, Sltotroga cerealella, 
J. L. Kino {Jour. Econ. Ent., 11 {1918), Fo. 1, pp. 87-93, figs. 3).— This Is u 
report of biological studies at a field station located at York. Pa., In th<' 
southeastern part of the State. In this section the wheat production Is ab*)ut 
one-third of the total grown In the State, and it suffers an aggregate aniMmi 
loss from insect Injury of over a mllUon dollars. A diagram is given which 
shows the appearance of the several broods during the year. It is polntwi oui 
that the practice of storing unthrashed wheat in the mow is respousittle for 
much of the loss, and the importance of thrashing as soon after harvestinf: as 
possible and storing the grain in tight granaries or in good sacks Is empluishel 

The apple leaf -mining case bearer (Coleophora volckel n. sp.) W. \l 
VOLCK {Mo. Bui. Com. Hort. Cal, 6 {1917), No. ll-lt, pp. 463-467, fig». 6) - 
These notes relate to the life -history and habits of a new tortrlcld to bo 
described by Heinrich under the name of Coleophora volckei. Its injury, 
which consists of one or more small punctures in the skin extending a siH>rt 
distance into the pulp, has been more or less in evidence on Pajaro 
apples at harvest time for several years past. General observations indit-ate 
that nicotin sulphate is capable of a very marked control of C. volckei, but tlai 
the control of tlie codling moth or fruit-tree leaf-roller is not so good as wi 

arsenlcals* t 

NEhlaria control. — report of demonstratio# studies conducted In 
and rural sections, R. C. Debivattx, H. A* Taylob, and t. D. Haas _ 
Health Serv. U. S., Pub. Health Bui. 88 {1917), pp. 57, pis. 17, figs. 7)^ 
of demonstration studies in malaria control conducted by the Pubhe 
Service in cooperation with the International Health Board daring 1 
highly endemic localities in southeastern Arkansas. 
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of kind* and varieties of grain to Hessian d, iniurr J w m . 
and S. C. SALMON (L. S. Dep,. Apr.. Jpur. L "S' J. '' 
wS.PP. 519-5m— This is n preliminary reix.rt of lev. ,i ' ‘ 

^.Vhanaaa Experiment Station. ‘ ..n.lmt.al 

•'nie authors find that the Hessian fly is aWe to dls, ri,nlna,e l,eto.v„ .llfferent 

studied, but very sparingly on winter o.»s. winter l.srlev eink' ^ 
emner, spelt, and durum spRiig wheat. .i„ avera-e fewer e-« 
laid on soft winter wheat than on hard r«l winter whet.t l,m exreniio.m 
..loth coses were found. There oppearcl to Ih' a larj;,. mertaiitv of eU r 
all kinds and varieties studied. This apin.ar.d to tv greatest for' rve 
oiliMn, spring einiuer. winter oats, ami mini Chief wheat, \ er.v few n',r' 
..ejswere found on winter barley, and on HeeeltwiMKl ll.vhrld, Curreil SehHiion 
ts-i Dawson Golden Chaff wheats." * 


Early spring Syrphid® in California and a new Piplta. \V M I>avii»s )n 
.r«r. Scu:», U {1911), yo, 9, pp. Jflhm ag^ Dr- \u :uUVa\ou to t.lis,.rvillons 
ihe occurrence of syrphids in spriuK. the autluir destTilH‘s a n.-u- vihhI.vh 
: 5-;K-r the name Pipiza cofi/ofjtica, T!ie larva of this .siKM‘ies i.s apiiitltii.iia-t.us 
Lfiving been found to feed upon the sexes of lU mphujus popuhrauUt. 

Poisoned bait for the onion maggot, N. F. I!u\v.vh» {Jour. D'un. ICnt.. n 
So. i, pp. 8S-S7, pu. 2).— ThI.s is a reiK)rt uf lnvi‘sti;r;i(i(iiis r:irrUsl ou 
'y the Bureau of Entomology of the V. S. l>t‘purtiiu‘nt of A;:rlt*uUiirc In WIk 
f >wia in continuation of those previously not^l at tla* Wist-unsin KxprrhuiMji 
station by Sanders (E. S. R., 33, p. 357) and l»y 11. II, p. arnl il. ('. Srwrin 
.fc- S. R.. 34, p. 360). The results obtaliunl have M to tlio ft.lhAvln^^ stiiuiuury : 

“Kor two seasons tlie poisone<l bait for the tadon lly has given diM-ldotUy 
tv>*iitivo results. Failure was due, to a great di‘gr(a*, ai u, advert 

f':riijUic conditions. These condition.s are normal to tins si-i-iiun of (he (‘ouniry, 
h=wver, and to other onion-growing districts. In s^'.-tions where Die onion 
:y .Hfurs and where climatic conditions are more favoratile lo poison!.^! bait 
siDicattons, further trial Is strongly recoiniuendc*<l." 

Xtigeoia floralU, a parasite of the black alfalfa-leaf beetle (Colaspldetna 
ttnia), L^caillon (CoTnpf. Rend. Acad. Agr. /'niaec, .H nun). So. JO. pp. 

This tachlnld <Af. ftoralis), a parasite of the asparagus in‘eile. earii 
}^r destroys large numbers of the chrysomeliil Issdle V. atrum. 


Control of the common white grub, U. T. (^ono.v (rorlo Rito Ihpt. At/r. 
.".‘fl- Fire, /g {1018), pp. 7, figs. 2; Spanish Ed., pp. 7, figs. ,i\.- A brief summary 
**f infonnation rdatlve to the control of PhyJhphfiga txindinfi and p(/rtf/ri- 
an account of wliich by Smyth has l>een iireviously n.hed (F. S. It,, 
P. 767). Collecting the white grubs and the bcetle.s is said to be Die l><*st 
®ttho<l of control now known. 

Studies on the life history of two Kansas Scarabseid®, \V. V. Mavks (Jour, 
Em., 11 {1918), No. 1, pp. 736-7,^4).— Tills is a roijort of morpholngii-al 
^^*■5 biological studies at the Kansas hlxperiinent Station of two wlilie grubH, 
v^i^iTcphola villosa and Anomata binotata. 

he life cycle of C. villosa is one year. Adults apixair at lights In .lute*, July, 
l^^rly August. Eggs, which are laid in soli, hatch in from 9 to Ito days. 

, ‘ is passed in the larval stage, which stage was found to average 347 

Phpal stage varied in length from 8 to 24 days. 

^ adults of A. binotata are injurious to fruit-producing plants, and the 
lit r pests of com, wheat, and oats. The winter is pas.s<Hl In the 

%6S are laid In the spring and soon hatch, producing larvsc 
average time of development was found to be 83 days. The jjupal 
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Stage lasts on an average 16 days. The adults transform in the fall and rwjiau 
in their pupal cells until the following spring, thus completing a one-y^ l/," 
cycle. 

Lists of references to the literature on the two species are Included. 

Notes on the habits and metamorphosis of Lepidiota frenchl, E, 

(Bur. Sugar Bxpt. 8ta». Queensland, Div. Ent. Bui. 5 (i9I7), pp. 

This beetle Is said to rank second to the gray-back cockdiafer In 
Importance among the scarabelds affeoting^gar cane In Northern Queeastai^ 
It feeds habituuUy on the roots of native cereals and other herbaceous 
and has acquired a liking for cane. 

Insecticide tests with Diabrotica vittata, N. F. Howard (Jour. Econ Eta 
II (1918), No. I, pp. 75-75).— In tests In 1916 at Madison, Wls., of BorUeact 
Uiliitiire (2 ; 4 : 50) and lead arsenate paste (4: 50) combined, against the spotti?*' 
cucumber beetle the efficiency of the spray was about 25 per cent The averse 
efficiency of Inswticldes, based upon two seasons* results, is as follows: 
arsenlte 24 p<‘r cent, lead arsenate 17, sweetened lead arsenate 17, Paris greet 
16, zinc arsenate 14, Bordeaux-lead arsenate 14, lead arsenate dust 9. col)ai! 
arsenate 4, calcium arsenate 1, and arsenic bisulphld 0 pef cent. 

Life history of Haltica jamaicensis, R. T. Cotton (Jour. Dept. Agr. p, p 
1 (7577), No. S, pp. 775-775).— An account of the largest of the flea-bept!^^ 
fouud In Porto Uico, which at times Is extremely abundant. Though it dow 
confines Its attention to weeds of the genus Jussisea, It occasionally feeds ot 
garden beans. 

Sweet potato root borer (Cylas formicarius), W. E. Hinds (iilabamo 07 
Sta. Circ. 57 (7575), pp. 5-8, figs. 5). — This circular, which Is intended pr: 
maiily as a warning against the sweet potato root borer, gives a brief sum!o:!rv 
of information regarding it Quarantine against the pest is annouuced hv tl« 
Alabama State Board of Horticulture and the rules and regulations relutin^ 
thereto are presented. 

Weevils which affect Irish potato, sweet potato, and yam, W. D. l‘n:»a 
(U. S. Dept. Agr., Jour. Agr. Research, 12 (1918), No. 9, pp. 657-577, 7c 
Notes are first presented on three important Andean weevil pests which affn! 
Irish potato tubers, namely, Rhigopsidius tucummus, Premnotrypes solani. a!«i 
Trypoprt;mnon latithorax, descriptions of which have been previously 
(E. S. R., 30, p. 459), and a table for the Identification of Irish potato tukr 
weevils in the field is also given. A description of the larva of T. latithor^ 
fellows, and a fourth potato tuber weevil from Cuzco, Peru, T. sanfordi. Is de 
scribed as new to scienca 

Pour species of weevils are described as attacking the tubers of the swi^' 
potato (Ipomosa J)aiatas), namely, the sweet potato weevil ((7ylaa formirariatK 
C. turdpennis, C. femoralis, aad the scarabee (Euscepes batata), the first-inec' 
tioned being the only one of the four to occur in the United Stat^, thougft^^ 
batata occurs in the West Indies, Including Porto Rico, and In Hawaii, Guam, 
and Brazil. A weevil which attacks the tubers of yams (Dioscorea Htatnt) la 
Jamaica Is described as new under the name Palaopus dioscorea. 

The strawberry root weevil, A. L. Melanbeb (Proc. Wash. State B^'- 
Assoc., 75 (7577), pp. 121-124; Better Fruit, 12 (1918), No. 11, pp- 7, S; aft*, 
Rev. Appl. Ent, Ser. A, 5 (7577), No. 12, p. 575).— This is an account of th^ 
strawberry root weevil (Otiorhgnchus ovatus), which was Introduced 
Europe some 50 years ago and w'hich now occurs !n the Northern States an 
particularly injurious in British Columbia. The pest first appeared in ' 
ington State in 1904 and has now invaded the principal berry re^ons o * 
State. Studies of the pest in British Columbia by Treheme have been pw 
viously noted (R S. R., 37, p. 568). 
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lu cootrol work good results were obtained »iit, 

parts of rows were covered with a 30 ft strln of •» “. ** '*'**« ‘“• 

^ gas-tight by palnUng with linseed oil, under^ which 'aum ''"''f *'“**‘'“* 
oncers, each containing | oz. of carbon bisulphid. were plaml w “ ”■ 

the canvas was ral^ above.the saucers by wisstcn Lm u " 
^ration and made alr-tlght at the edges by earth shoveled on'it The”f J'*' 
pasetrate the soU to the depth of several inches and km the adirii ■ i ^ 
as well as wlreworms, tipullds, and oUter Inl u f ' r ”" *“■* 

r«» .» to. .<« to „o„ „ „to«, ;;; 

Ib» *irriciUtural rituation for 1918.— IV. Honev v 

,c. S. Dept. Apr Off. S^Circ. S7 am), pp. S).~.Knemiou is Zml, 
Importance of enlarging the number of coloules of bees wherever iK,.sibie T 1. 
^rtunlty for expansion of beekeeping Is pointed out and the Actors b, 
beekeeping briefly considered. ‘ ^ 

Baring queen bees in Porto Eleo, R. H. Van Zwa.,i;wsn,„ m, ,( Vta.t 
, forte Jiico Sto. Circ. J6 (fSiS). pp, i*. fy,. 5),_Thls circular, which la l!Z 
UriKiy on Bulletin 55t>f the Bureau of Entomology of the V. s. Iieimrtment of 
Agriculture (E. S. B., 17, p. 885r), gives directions for the rearing of .meei, Ikns 
to Porto Rico. It is pointed out that degenerated stock is the prlncliml <-aa.se of 
poor honey production in Porto Rico, and that this fault < an be reim,lte,ronly 
Ir the IntroducUon of fresh stock to be used as n ba.sls for Irapr.n lng the sUmd- 
vnl of the apiary by constant and Intelligent selecUvc (pieen brwsling 
Bee disease control, B. G. Cabe (if. J. Dept. Apr. Circ. 3 (W7). pp, .10 pi, 
l/i.-A report upon the occurrence of and control work with l>oe ili.s,.as,.s In 
Nelr Jersey, accompanied by maps which show the r.-sulu of In-e hisi«-,(ioii 
work for the years 1912 to 1916, Inclusive. 

On three new parasitic acari, S. Hlbst (Ann, and Uaff, Nat, Hut., H. «rr., 
^ (/9i7), No, ISOt pp, 431-^34). — Chirvdiscoides caiicc n, g. and n. hji. fniin tho 
piioea pig, Demodex muscardini n. sp. from dormice (Musvardinui uvrita- 
ft6riu.9), and D. ertnocet n. sp. from an English hedgehog are here do^wrihed 
Scale feeding habits of a Porto Rican mllUped, Rhlnocricua arboreus, 
H T. Cotton (Jour. Dept, Agr, P, R., 1 (lSi7), No, 3, pp, 115, i76).--Thla tnilll’ 
N has been found to feed upon scale insects In Porto lUco, Uie puriilc scale 
i*?iag preferred. 


FOODS— HUMAN NUTEITION. 

Commercial stocks of miscellaneous animal food products in the United 
SUtes oh August 31, 1917 (U, 8, Dept, Agr., Office Sec, Circ, JO! iidlS), 
t?. 19, figt, 75 ). — “Commercial stocks of cured hams, bacon, and shou1d<'ra in 
Cnited States on August 31, 1917, the date of the preliminary War Kiiut- 
Food Survey, were approximately 488,000,000 lbs. Nearly piT cent 
stocks were held by the meat packers. . . . 

"The reports giving data for both August 31, 1917, and August 31. 1916, In- 

’<^ted an Increase of 0.8 per cent in the total holdings. This net )n<’n‘aK»* \s a« 
almost entirely to an increase In the holdings of storage wari.*hous<‘H. 
stodis of cured and salted pork amounted to 215,000,000 lbs., tlie nn‘at 
^ ers holding nearly 75 per cent of the total. . . . The stocks reporteni for 
^ larger than those reported for 1916. 
stocks of salted and cured beef amounted to 57,000,000 lbs., of which 
S seven* tenths were held by the meat packers. ... A 35 ijcr cent Increase 

i^tal stocks of the United States was indicated for the year ending August 
^ 1917, 
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“ The holdings of dry-salted and cured fish, and flah In brine, anwaateii Ui 
approximately 115,000,000 lbs. About 51 per cent of these stocks were heia 
fish packers and wholesale fish dealers, and 30 per cent by storage 
booses. . . . There was an increase of about 6 per cent over the hoMiogi^ of 
previous year. 

“ Stocks of condensed and evaporated milk totaled 390,000,000 iba. 
denserles and wholesale dealers each held about 30 per cent of the total stocki. 
Itetall dealers held about 13 per cent, while storage warehouses and erport«f^ 
held 11 per cent and 9 per cent, respectively. , . . The 1917 stocks were 77Ji 
per cent larger than those of 1916.” 

The supply of lard in the United States.— Its extent and distributioii oa 
August 31, 1917 {U. S. Dept Agr,, Office Sec. Circ. 97 (i9/d), pp, 12 , 
i2).— “This circular presents the rtssults of the War Emergency Food 
of August 31, 1917, so far as tliey relate to pure lard, lard compounds, and Urd 
substitutes other Uian purely vegetable substitutes. For convenience, the tertn 
‘lard’ has been used to designate this entire group of food products. 

“ The survey Indicates that the total stocks of lard in the possession of oan 
mercial concerns on August 31, 1917, were approximately 240,000,000 Iba <rf 
the total reported supply the meat packers held slightly more than 50 per n*ta; 
the wholesalers held, roughly, 16 per cent; the retail dealers, 14 per cent; Uw 
storage -warehouses, 10 per cent; and the bakers and a group of mlscelianeoui 
dealers, 10 per cent 

“The survey further Indicates that the total stocks on band August 31, l&iT, 
were 6.3 per cent larger than stocks held on the corresponding date of Ibh; 

The supply of canned salmon in the United States, — Its extent and dls> 
tribution on August 31, 1917 {U. S. Dept Agr.^ Office Sec. Cire. 98 (firfjjh 
pp. IS, figs. 6).— Detailed information concerning the extent and the dlsiribu- 
tlon of the supply of canned snlmoii on August 31, 1917, is presented. 

The commercial stocks amounted to approximately 310,000,000 Iba, an incm.'-c 
of 18.2 per cent over the previous year. Four-fifths of the stocks were luciUftl 
in the State of Washington, and nearly three-fifths were held by canneni ui 
aea food. 

Commercial stocks of miscellaneous cereal and vegetable foodstuffs In 
United States on August 31, 1917 {V. S. Dept Agr., Office Sec. Circ. 
(1918), pp. 28, fige. 24).— Commercial stocks of several foodstuffs on August 
1917, are listed In this contribution from the Bureau of Markets. The toUl 
holdings were, for com, 13,664,582 bu. ; corn food products, 200300,674 lbs ; 
beans, 3,212,749 bu.; roUed oats, 76,976.273 lbs.; rice, 192,124.953 lbs.: sin; 
and molasses, 43,571,916 gal. ; vegetable oils, 36,631,360 gal ; and solid 
cooking fats, 35,529,611 lbs. The 1917 stocks for com were 43.8 ix;r .vni 
smaller than In 1916, stocks of beans practically equal, and stocks of other 
foodstuffs from 12.3 to 42 per cent larger in 1917. 

Sugar supply of the United States.— Its extent and distribution on Ao* 
gust 31, 1917 (U. S. Dept Agr., Office Sec. Circ. 96 (1918), pp. 55, ffgt. '' 
Thi^ ciroular presents the results of the IW^ar Emergency Food Suney. J 
“Indicates the sources of the country’s sugar supply, the estimated exttnt 0 
sugar shortage on the date of the survey and the probable reasons therefor, an . 
the distribution of the existing stocks as compared with that of a year 
liftailed information is given in the circular regarding the distribution 0 
stocks of sugar not only among the several class^ of concerns 
information was secured, but also among the several States and the 
sections of the country. 
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.on the basis of the reterne from the survey, it i. th.,, tho 

^^Tln eommerelal channels on August 31, ini7, wor,. 
gjrtonpftred with 2,000,000 lbs., on August 31. liUtV 
CjnunercUl stocks of wheat and flour in the United States on August 31 
,8,T (U. S. Dept. Apr., ogi.-e Aeo. Cre, m ,,, j,. 

samercial stocks of wheat In the UnikHi States o„ August tt i-in ,,„7. 
^U«preltalnary War Emergency Fo„l Survey, were :„,,.r,.u„,a,elv 
{jsL, r«pr€sentlDg less than a tvvo-moiith.s’ sujiply. 


-Of the stocks reported, more than four-lifths was held in- elevators mill. 
,*1 wholMSle grain dealers. The West North Central diMslon of si,,,... re’ 
p,rted about one-third of the stocks of Ihe enlire eouiury, wldlo ilie Kiiw 
S,gth Central and the Pacific divisions each reiHir!,-.! ahoiii om- lifii, 'of ’,i„. 

§ 

-About five-sixths of the reixtrts. hnsofl nn iiunntity mM.rttM, -uv tUui n..f 
cnlT for August 31, 1017, but also for the <Mrres|,n,uling ,hiie of" luir, V'um 
[liese two-year reports U appears that the sto.’ks .if ^vuiv tmlv 

3tin per cent of the stocks on hand August 31, 

-Total commercial stocks of flour in the rnUoil States on August 3 ] un? 
based on estimates from the survey, wore about vj.ixmmkk) flis. 'I'his r.'pn'sfnts 
ipproximately a six-weeks* supply. 

**The largest sttx-ks of flour were reported by tiio group of iinsr lulli^ 
flpvators, and wholesale grain dealers, which hold ;i tntnl of upN* 

IhHiiil dealers held 2,456,826 hhls., and bakers l,‘Ktfl,r»K3 hbls. Five Stutt's ludd 
eR.-third of the total stocks of flour. These in ordiT of iludr liohlings were 
Vw York, Pennsylvania, Illinois, Nebraska, and (’alifornl!i. 

"The stocks reported for August 31. 1917, were 73.7 piT c('nf of tl)osi> for 
.tugust 31. 1916. The decrease in holdings was general among all groups and 
(iiisses of concerns.” 

Use of wheat-saving cereals, HErj:^ L. F.kfxn. At.tct. F. Skinnkm. mid 
iiMiRE Hichabds (Kans. State Agr. Col. Circ. 9 (/H/S). pp. /.?i. in this i-lr* 
'^liar, lssue<l by the Subcommittee on Food Produel ion mid F(iod Consiawathm 
ef the Women’s Committee, Kansas State Council of Defen.se. for the 

use of wheat-saving cereals are given, most of which make us(> of corn rni'al 
or com flour, the substitutes most available for the Kansas housewifi*. 

Hints to housewives on how to buy; how to care for food; meats; drip- 
pings and butter substitutes; substitutes for meats; fish; vegetablcH; cereaU; 
bread; how to use left-overs; how to make soap; fireless cooker; canning 
fruits and vegetables; how to preserve eggs (\rtr Vor/r, .V. F./ Mnj/or 
HitchePs Food Supplp Committee, 1517, pp. 111). — A genera! disiuKslon of 
foods with recipes. 

Ninth biennial report of the Food and Drug Department iA'nj/wrAj/ sto. 
P'M and Drugs Bien, Rpt, 9 (1515-1517), pp. 15).— This giv<*s a rciKirt of Ihe 
under the Kentucky Food and Drugs Act and tho Kentucky F(kk 1 Sanlts- 
Act from July 1, 1915, to June 30, 1917. 

[Pood and drug Insp^ion], E. F. Ladd and Alwa K. Jounho.v (Sorlh 
t^akota Sta. Spec. Bui, 4 (15/7), No. 18, pp. ^57-^58).— The sanitnry iusiKKlion 
card used in 1917 for all food producing and handling esfahllshmcnts in 
State of North Dakota is given, also the names of flrrn.s and Iheir ratings, 
report of the dairy and food commissioner of Wisconsin (Ann. Rpt. 
and Food Comr. Wis. [1915], pp. 58).— The work of the coramisRioner 
the y^r ended June 30, 1915, is reported. 

digestibility of some nut oils, A. D. Holmes (U. S. Dept. Agr. Bui. (555 
pp. 15).— In this, the fourth of the series of bulletins dealing with the 
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IThji 

digestibility of fats and oUa (E. S. R., 36, p. S60), data regarding tbe 
tibllity of aknond, black-walnnt, Brazil-nnt, butternut, Eugllab-walnQt, hicfc^ 
nut, and pecan oils are reported. As in the former experimeuta, nortnal 
men served as subjects and the nut oils studied were incorporated in a 
ration. The results are summarised as follows : 

An average of 70 gm. of almond, 56 gm. of black*walnut, 81 gm. of BraslKinji^ 
43 gm. of butternut, 78 gm. of Engllsh^walnut, 85 gm. of hickory-nut, and ]f>i 
gm- of pecan oil was eaten per subject per day In the experiments, out of % 
of 71 gm., 68 gm., 84 gm., 46 gm., 80 gra., 97 gm., and 107 gm. of fat sappUft] 
the respective diets. The oils were found to be well digested, the coeSlcittjt), 
digestibility being 97.1 per cent for almond oil, 07.5 per cent for black- 
oil, 96.3 per cent for Brazil-nut oil, 95.4 per cent for butternut oil, 97.6 per crv 
for English-walnut oil, 99.3 per cent for hickory-nut oll,^d 96,8 per cent 
pecan oil. 

The nut oils, which are liquid at ordinary temperatures, thus have prac- 
tically the same digestibility as the common vegetable oils (cottonseed, pesntjt 
olive, sesame, and coconut oils), which are also liquid at ordinary temperatures 

While In these experiments as much as 81 gm, of almond oil, 64 gm. of blart 
walnut oil, 100 gro. of Brazil-nut oil, 49 gm. of butternut oil, 109 gn). of hlckon 
nut oil, and 130 gm. of pecan oil were eaten per day by one of the subjects for 
a 3-da^ test period, no laxative effect wa.s noted; accordingly the Um!t< 
tolerance for these fats seems in excess of these amounts. In the experijii*;i:> 
with English-walnut oil the three subjects ate 69.9 gm., 83.8 gm., and 81.d m. 
per day, and all reported a slight laxative effect 

The values obtained for the digestibility of the protein and carboUydrne? *3 
the simple mixed diet eaten In conjunction with the different nut oils 
agreement with those obtained in the earlier experiments of this series, lndir. 1 * 
Ing that the nut oils did not exert any unusual influence on the digestibility of 
the foods eaten with them. 

** The results of this study of the digestibility of these nut oils indicate 
they are very well assimilated by the human body, and that whenever avai!n!»’r 
they could be used freely for food purposes.” 

Bacteria In ice cream.— II, B. W. Hammeb and E. F. Goss (lom 874. Ihl 
174 pp. continuation of the study of bacteria in Ice cr»>sr 

(E. S. R., 28, p. 166) is reported. The following conclusions were reacbtHl b; 
the authors: 

“The freezer may be an Important source of contamination where nn cfti 
Is being made to produce ice cream with a low bacterial count, and accord intj 
considerable attention should be given its care. Water sherbets contain ht 
few bacteria compared to the number ordinarily found in ice cream. Tb? 
counts on 17 samples ranged from 6 to 7,800 per cc. Ice cream other lii; : 
vanilla ordinarily contain large numbers of bacteria. The counts on 13 sa-i 
pies ranged from 130,000 to 40,850,000 per cc. There Is no evidence that 
is an Increase in the numbers of contained organisms during the proper stfC 
age of ice cream while commonly there is a decrease. These results appl^ to 
the organisms developing on agar held at 37* C. for 48 hours. 

“ There is an apparent increase in the number of bacteria as determio^ 
by the plate method during the freezing of ice cream. This is apparentl.v dur 
ti^^the breaking up of the clumps of organlsn^ as a result of the agitation <n 
the freezer. There U usually a decrease in the number of bacteria in ice create 
during the hardening process, presumably as a consequence of the destnicti' 
action of the lowered temperatures, 

“ The softening and rehardenlng of ice cream may result In a sign 
increase or in a decrease in the number of bacteria contained. The ec 
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-jIaMy dwwident <m the types of bacteria oresent »n.i ... 

a decrease being more likely to imZ when the 
„ , hlglter temperature since, under these wndition.s ! “''“hed 

^ destructive action." * rchnrdeuing has a 

flie dietary deficiency of cereal foods with reference . 

..Btlnenrltic vitamin,” a Voktun, G. C. I.Ma .L , v 
Rpu. [p. s.]. M (MIS), .Vo. IS. pp. 71 li;., 

^ 0 , the occurrence of the anUueuritic vltomin (waier-soU.hle iti ?„ '' t 

rteat Eipertmente were made on lalioratorv animals (chi. ken. « . T" 

SJ determine whether bread made from “wiiite'' ilnur nr n ‘ 

^ incudes all the essential food elen.et.u L.ialln; , 't;; ' T 
XSe following conclusions are reached: '-ui Krnlii. 

‘The results obtalued in this lnve.sllKatlnn oioarlv shmv ih-,t f , i 
.^asive diet of whole wheat or corn fur,d.shos aa ad., a'c' 

*oritlc vitamin. The antlneurltlc vitamia .seem.s l„ resale m sTiohe I 
„,(« and the germ of these seeds, whereas the endos,K.rm l.s relailvely ,s«,r 
iB ihU sobstnnee ^ * 

• If wheat and com foods conuiining only a small ixTremnce „f it,e ,KTl|,l,eral 
Uyeraand germ of the seed are fed to pigeons and chi, -kens erclasive „f .tl, 
f,..|. polyneuritic symptoms appear on an average of three ..vks afier the 
■..riuBlng of the feeding porlo.1. The appearance of |s,lvnearlils u |,e,..i,si 
ft a gradual loss in body weight. The hints can be relleve.l of iheir i.ar.dc.sis 
to a striking way by the oral or subeutaneous a.imlidsiration ,,f „ bl 'bl.v ioa 
rrotrated preparation of antlneurltlc vitamin < 1 ,. rived from ' wlmle wheat • 
bfi-ad, yeast, ox liver, rice poUsliIocs, or begins. 

-The addition of yeast (In amounts use by l)!ikor.sI in iii,» prvimriitlmi of 
from highly-milled flour does not prevent the npiieurnnct* ..f p..iyueuriiU 
Ir. birds fed on this food [exclusively], but prolongs ^liichtly the p.Tlod of in- 
rjbatioD. The addition to ‘ hlghly-milkHr flour, or hreml innde fnnii ' lilKlily. 
rsaied’ flour, of a small amount of antlneurltlc vitamin i)n*i»anitinn will 
c.Trcct this particular dietary deficiency, and will prevent the nppeanmn. of 
Kviicurltls and the loss of body weight. The total phosphorus cmtcnl of rum 
inf! wheat foods Is a fairly satisfactory index of ilic amount of autiiuMirlth- 
utamln contained In the.se foods. In a general way, it can he sal«l that a liigh 
t^tal pho,sphorus content is an indication that llie j)artl(“ular cnni or wheal 
^duct Is relatively rich in antlneuritic vitamin.” 

^ The origin of creatin.— 11, L. Baumann and H. M. Hinkh (Jour, itiol. Chrm., 
‘1 U9/7), No. 5, pp. 540-559). — Continuing previous work* this artirie re)«iris 
^■sperinients made to determine whether the animal orgarii.sm i;oss(‘ss<*s the 
to convert glycocyamln into creatln. 

The authors conclude that their experiments offer no ” evhieiiff* for the 
3»thylation of glycocyamln by muscle or liver tissue In vitro. Tin* lnj(‘ftlon of 
^7fw}aEDin Into rabbits and dogs may be followed bv an infTeasf‘<Kf'X<Tetlfin 
crcatln.” 

Tlw effect of starvation on the catalase content of the tissues, VV. K. 
^'waand A. J. Nmix (Amer. Jour. Pht/sioL, ^3 (1917). No. 1. pp. r,S €1).- 
'ip^rtments made upon 12 laboratory animals (rabhiu^j led the authors to 
^lude that the “catalase content of the heart, which is not unto].v7.i'd during 
normally high while the catalase content of the fat and 
muscles, which are antolyzed during starvation, is greatly decreased, 
of the fact that the catalase content of a muscle Is directly projKjr- 
_ to the amount of oxidation In t he muscle, and that the autolyzing 

‘Jour. Biol. Chem., 22 (1915), No. 1, pp. 49-53. 
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enzyme are destroyed by oxidation, the further conelusion is drawn that th^ 
heart is not autolyzed during starratioD, because oxidation in this ora 
remains normally intense, and thus provides for this oxidation of the autril ^ 
Ing enzyms and the maintenance of the normal balance between oildatloD t&i 
autolysIs; on the other hand, the fat and skeletal muscles are aueoiytc^ 
during starvation because of the decreased oxidation, which leaves the autoiyii^ 
enzyms free to digest these tissues.” 

The effect of thyroid feeding on the catalase content of the tlssuee, w ^ 
BuR(it, J. Kennedy, and A. J, Neill {Amer. Jour. Phy$iol., 4S (15/7), v® 3 
pp. The object of this Investigation was to determine whether thy 

roid feetiing increases the catalase content of certain tissues, which woa]»< 
account for the Increased oxidation of animals fed thyroid, while in ot))^ 
tissues, such as the muscles and fat, it causes a decrease in oxidation, 
would account for the increased avjtolysls In these tissues. Experiments 
made with cats. The following conclusions werp reached: 

“ Thyroid feeding increases the catalase of the blood and decreases it in tt’# 
heart and probably In the fat and skeletal muscles. The Increased catala*t‘ 
the blood may account for the Increased otidation in animals to which 
Is fe<i, while the decreased catalase in the heart, skeletal muscles, and fat hut 
account for the Increased autolysis in these tissues, the Idea being that whei 
oxidation is decreased in these tissues a smaller amount of the autolyrJsr 
enzyms is oxidized and destroyetl, resulting in an increase In the yf 
autolysis.” 

The rdle of catalase In acidosis, W. B. Burge (Science, n, acr., 47 
No, 121^, pp. S^fS ). — From observation^^made upon the catalase content .>f 

the blood of animals under conditions of pancreatic diabetes, “ surgical shock ” 
anesthesia, and starvation, the conclusion is drawn that the defective oildntM 
In diabetes and the decreased oxidation in anesthesia, starvation, and ** suminl 
shock,” with resulting acidoses,” is probably due to the decrease in catalase. 

AimiAL PRODUCTION. 

Wintering and fattening beef cattle in North Carolina, W, F. Ward. \l s 
Curtis, and F. T. Pepen (U. S. Dept, Agr. But. $28 (1918), pp. 5S, fig$. >» - 
This w^ork, done in cooperation wdth the North Carolina Exi)erlraent S's 
tlon, covers the results of three years’ experiments with beef cattle \\i 
western part of the State. It is deemed applicable to similar conditions p.> 
vailing in tlie mountainous sections of the Virginias, Carolinas, Kentucky, Tr& 
nessee, and Georgia. The following studies are reported; 

I. Wititering steers preparatory to grazing on pasture. — Cattle In thc Ri‘«> 
tainous sections are usually carried through the winter on light tpalntcnawt 
rations and put on pasture the following summer for gains when feed *13 
abundant The objects of this experiment were to determine the costs 
methods of wintering stock cattle, the value of feeding for the maintenano' 
weights, and the effects of wintering on the gains on pasture during the 
ing summer. The results cover three years with four lots, the first and 
lots averaging 24 head, the third 33, and the fourth 19. hot 1 w'as winters 
on ear corn, corn stover, hay, and straw ; lots 2 and 3 on com silage, stoTff 
h4y, and straw ; and lot 4 on winter pasture, being fed dry roughage and 
only when snow was on the ground. ^ 

For the three years the steers in lot 1 cost $11.13 to winter, and ^ 
average of 32 lbs. per head each season, the Increased cost per 1 
in the spring being $1,74. Lot 2 cost $7,11 to winter, lost 51 lbs. ench, a 
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^ tn added CMt In ttie spring of $1.40 per KK) ibst, 


f/it ^ or».<f $(V7fl to wincer, 


^ 52 Ibi per head per season, and had an addixl nf Vi- uW' 
. A eained an avpme^ nf oa ik. _ " v << JHt KX^ 


4 cost $5.39. gained an average of 20 lbs. » V . . 

to tue spring of 68 cts. per 100 lbs, i,i uu^ 

,„olr«iieato of pasture for the winter were 1.8 acre* p,.r ton , 1 ' 

Vinter of .toera -In the Sto-ono erferlment ,),e n inier gracing .,f 
, 5 Ue was tried oat on mountain cut-over Ian, la t,w vtcn, (or lv„ ..fi . , 

The coves and flats were seeded to a mhture of 15 it.s, „f „r.', 

4 ih& of blue grass, and 7 lbs. of timoUiv nnd olovor nf>r it.-r . ^ ' 

^ cultivation. This was allowed ,o' grow daring f' , to, lb,!' 

t''r« years of ,h,. ..sinTl,,,,.; „,e ,.„ue 
„r, pnt on the pasture late In the tali and wore wi,|,„u, shedtor ,lurin- to. 
,al,e winter. During stormy weather It wa, n,v,.s,vary f,„,, 
ii-f raging less than three weeks each season. 

Tte Stst year 17 cattle on pasture cost 81,(V, in-r tovnl to wlnicr an, I »,.J..he,t 
•; lbs. heavier In the spring ; the sivond wlnor y, 1 , 0 ,,, 1 av,.r,ig„i 
ltd were 17 Ib^ heavier; the third winter 10 head awra^i't} to wjjjfrr 
weighed 2G lbs. more per bead In the sprln;^. The avora^p mst jtrr ln'at) fiir 
yejsrs was $5.39, approximately one-half of >vh.at it c<tst tti i\Ty Wit 
-the barn, besides showing a gain In weight while the biter slmwoti « m.s 
W inter grazing and the use of the silo prumiv grpahT galas in ih,.sp rotedi 
iidcntnln lands Id wintering catUe than the old mpthtMb of nsloj: .iry hnV 
roughage. 

UI, Summer fattening of sfccrx— This experiment, earriiHl on for Dinv years 
vy made with the steers wintereil on dry roughage, on dry nutgloige ami 
Cut. and on wdnter grass. Most of (lie inoimtain cattle are hnlshtsl on grass 
ht these were finished on gra.ss alone and on grass with tTittinsotMi \V 
Izz the first two summers the fee<nng of cotton.stvd cahe mi grass was pruihahle, 

I d in the third season it was not so, owing to It.s Itlgh prioi^ 

The results show that the cattle that had been wintiTC'd on jaistnre pro<lijcef| 
Vi' iTSt gains the following suntn^er with an average of :U) Ihs. ^»r le.irl at a 
of a.I cts. per pound. The next most econ^nulcal resnlls were nuide by the 
■?r.lp wintered on silage, stover, and hay, followed by gross In simmsm. They 
“Slip an average gain per head for the summer rif aio ]]is, at a rost of :vn rts. 
ivr tioimd. The dry^fed wintered cattle on gras.s (he following smnmor made an 
■'Kage gjjin of 344 lbs. per stwr at a cost of 4.S cts. imt p<miid, 'the sllagt^- 
•inhreil rattle on summer pasture and cotton st'od cake made gains of :V2S Itis. 
.1 cost of 6.5 cts. per pound, compare^l with 3.S cts. pm pound wiihout the 
xhe cattle wintered on dry rations during the following summer on pas- 
ture siade gains of 314 lbs at a cost of 7,4 cts. per pound witli nuke, contrasted 
* th gains at a cost of 4,8 cts. per pound without the cjdie, 
ll. h infer fattening of ftccrs.^lt Is the custom in the mountain distrlds to 
'*ii the steers In the fall as feeders. There are. however, ofientimcs corn and 
-agtiages available for fattening such cattle. These experl menu wero i*arr!t*d 
■‘d to test the profitableness of utilizing these home grown feii<ls supplcmcnp*!! 
'dh cottonseed meal and hulls. 

hhe winter of 1913-14 one lot of 12 steers was fed cottonst'<‘<l nuail, cnitmi- 
hulls, com stover, and hay. A second lot of 12 w’as fwl thf^ same iiius I'ar 
^ rn. During 113 days the ^jfeers in lot 1 averaged an Inc re use dally of 1.3d IPs. 
head at a cost of 13.32 cts. per pound, and lot 2, 1.42 !hs. at 13.92 ( ts, pc^.r 

V ^'inter of 191 4-15 four lots of steers con.'si.sting of 10. 10. 21, and 20 
each were fed. All the animals received cottonseed meal In addition 

ft 
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them In lot 1 were fed ear com and cottonseed bulls, In lots 2 and 4 cottonsr 
hulls, end in lot 3 corn silage. The steers in lots 1, 2, and 3 were fed 96 dav 
and those In lot 4, 111 days. Those in lot 1 made an average dally increa«^'*f 
1.01 lbs. per head at a cost of 12.96 cts. per pound ; lot 2, 1.42 lbs. at li^i 
lot 3, 2.07 lbs. at a cost of 7.6 cts. ; and lot 4, 1.43 lbs. at a cost of 9 4 ’ 

per pound. 

From the two years’ work the following conclusions are drawn, 
local conditions : Good hay materially Increases the cost of fattening and j 
be replaced by cheaper roughages where possible. Ear com increases gains a&i 
Improves the finish. The cost and availability of corn for fattening 
should be carefully reckoned and compared with cottonseed meal when raik.n. 
Ing. The gains with corn silage in the experiments are striking, and attentl-,a 
Is called to the value of corn for ensiling and Its utilization in this form in iu 
region for cattle feeding. Cottonseed meal, even in mofierate amounts, provj^' 
efficient, and it, as also cottonseed hulls, produced economical and satLsfactr.rj 
gains. 

Owing to the long shipping distances the shrinkage of these cattle on ship, 
ment to market was large. It was fairly uniform on all lots. 

Farmers with surplus feed, especially roughages, should feel safe in - 
steers In the winter when the prices of feeders and cottonseed meal are favorafih^ 
and shipping points for fat cattle are not too far distant. 

The utilization of dry farm crops in beef production, L. Foster and H. d 
Smith {New Afexico Sta, liul, 108 (1517), pp. figs. 6).— These experinirnr^ 
carried out in cooperation with the Bureau of Plant Industry of the U. S. 
partment of Agriculture, covered three winter periods. They were matle t . 
determine If local crops grown under dry-farming conditions could be profitriMv 
employed in feeding range steers for beef. The feeds used were niilo nird?**, 
Kafir corn, and other sorghums, and cow^iea hay fed dry and emsiled. Corion 
seed meal also used was the only feed brought in. The steers were 
grown in the neighborhood of Tuciimcari, N. Mex., those of the first expri 
ment covering 3-year-olds, those of the second under 17 months old, and 
of the third were *' long yearlings.” Tahlas are given showing the costs of 
locally grown feeds. 

In the first experiment two lots of three steers each were fed ground 
maize heads and Kafir corn silage. In addition lot 1 was fed cowpea hay r,v\ 
lot 2 cottonseed meal and shredded Kafir corn stovei. The steers in lot 1 
made an average daily gain per head for 76 days of 2.84 lbs. at a cost of 
per pound of gain of 4.19 cts. Those in lot 2 made a daily average gain 
2.39 lbs. at a cost per pound of 5.45 cts. 

In the second experiment two lots of five steers each were fed the 
rations as in the previous experiment. The steers in lot 1 made an avern^v 
dally gain per head for 122 days of 2.14 lbs. at a cost of 4.78 cts. per po«r:’ 
of gain. Those in lot 2 made an average daily gain of 1.48 lbs, at a cost 
6.07 cts. per pound of gain. The average rate of gain In lot 2 was lowere<l h} 
the results with one animal which was not a good feeder. 

The third experiment was divided into two periods. The first test was 
by 10 steers on 48 acres of pasture for 50 days, and being fed in addition .o 
lbs, of cottonseed cake daily and as much Kafir corn silage as they would 
same up to 200 lbs. They made an average daily gain per head of 1-71 ^ 

a cost per pound of 4.52 cts. 

In the second period they were taken off pasture, divided Into two lots 0 ^ 

each, and fed for 55 days. They were fed the same feeds as in the 
experiments except that shredded sorghum fodder wras substituted for 
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jjjpd Kafir corn stover in lot 2. The stwrs l« lot 1 raa^le an avv^l}^' 

^ gain per head of 2.07 lbs. at a cost per of o.jis ets. Tliost' in lot 2 
^ Iff ft corresponding gain of 1.51 lbs, at a wst jx'r rK^uiu! of S.LI ns, 

experiments indicate that fmls necessary for faiieninx nin};e rattle 
^ 1^*1 a prop^r^y balanced ration am be grown under local dry fanuUig cvhuIL 
^ Very favorable results are slunvit with a)wi)t>a hay coingart^tl \vith (‘^tt- 
r mjcd that must be purchaswl It may also take the pijo'c of alfalfa. 

' ^silage, Immature Kafir corn gave satisfatinry results. The rcscrvaiion of 
pasture for winter feeding is doeinal advisable from Uo* results In Uie 

experiment. 

Cattle feeding.— Xm, Winter steer feeding, 1916-17. J. 11. Skinnku nml 
Kino {Indiana Sta. Bui 206 {1911), pp, 5-27; popular oi.. pp. St, This 
^ continuation of work previously reported (K. S. li,, ;>0, p. rKlti. 'I'he oh^ 

' of the experiments was to obtain further In format ion on the comparative 
of leguminous hay alone and combined with corn silage for fatietilng 
to test the comparative value of clover with alfalfa hay for laiile on 
^■■■\ fetHl’ and to tost the vnliie of a full of wru In the ration with a 
■ oiIhI of combined with corn si hi go. 

iVii ration of shelled corn, cottonseed mcnl, and clover hay, the aiMlll<>u <d 
-nss lbs. of silage daily displaced 2.70 lbs. of the eorn and 11.10 lbs, of tlm 
"v steer, while the rate of gain was increasetl d.in lb. i>er licad chilly ami 
of gain decrease^l $2.48 per 100 lbs. With the same rnibm. cxcrpi 
alfalfa bay was used instead of clover hay, Ti.21 lb.<. of sihigc dmly dls< 
a.(lG lbs. of corn and 13 ll)s. of hay. while the rate <.f g:iin day was 
A.wl 015 U>. dailT and the cost of gain dtHTeasal 41 cIs. iM*r m lbs, The 
with corn silage in the ration sold for 25 ch^. imt Khi lbs. i.ighcr tlom 
without. The profit per ste^r. not counting that mad<‘ b,T t!,c pig. f-d- 
■ling, was Increased $10:08 each when silage was nddal to the ration con 
aiaiiiig clover hay and $0.10 when silage was added to the ratiuu f‘.inhiinlng 

3!f:slfa bay. . . . 

receiving a Ml feed of shelled corn In nddillon to n riiilon of ooin.n 
...! m«il, corn silage, and clover hay made .-i d.iily gain of 2.r> ll>s, at a cost 
o' irni cts. per pound of gain. They were vnined at $12 per lo'i li'.''. and 
:a 5 <ie a profit, including that of pigs following, of 

■•o tlie same ration but with the corn eliminated con.stiiiiHl l.t.i.l ll<s. of Ml,.c 
j-dOST lb. of hoy more per day. They gained H's. ' a' ■'! ■' <"■ 1“ 

,..u.al of 14.87 Cts.. and when fat were valued at $10.7.7 per 100 lbs. nod gov 
including pork, of $21.21 per bead. 

With one-half the corn eliminated the average lncrea.se<l silage oonsnn,,, b.n 
$77 lbs. and hay 0.7 lb. dally. The steers gained 1.02 Ihs dall.y at a os o 
.^■07 cts. per pound ef gain, were valued at $10.8,7 per l«i lbs. when fat, and 
■'isinicd a profit, Including pork, of $14.95 per head. ,,,i,uu\ 

la the ration where no corn was fed the first month tm 
increasing amounts to the fifth month w’hen it was ^ ' r, 

2.. average increased consumption of roughage WM 1 .l.> ^ ' j 

Iff lbs. of hay dally per head. The steers gained dal y 1.91 f ' 
iM2 cts. per pound of gain. They were valued at $10.Sa per 

ht and yielded a profit, including pork, of $20,-53 per head. 

'a a comparison of clover and Mfalfa hays with and ^ 

basil ration was made up of shelled corn and cottonseei me . 

as the roughage the steers consumed slightly less corn j.vcragc 

with alfalfa as the roughage. With clover hay ey ^ 
gain per head of 2.31 lbs. at a cost of 19.99 cts. per po • 
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those on alfalfa hay gained 2,16 lbs, dally at a cost of 21.77 cts. per poond Th^ 
animals on clover were valued at $11.75 per 100 lbs. and returned a proBt. 
Including that of pigs following, of $10.85 per head. Those on alfalfa 
valued at the same price and returned a prcwtit of $7.74 per head. 

With clover hay and silage in the ration the animals consumed slightly nv',rt 
grain and hay Jut less silage than with the ration of alfalfa bay and siiapp 
With the clover-silage ration the steers gained an average of 2.5 lbs. daily 
head at a cost of 17.51 cts. per pound, while those on alfalfa-silage 
2.01 lbs. daily at a cost of 21.36 cts, per pound. Valuing the two lots at $12 
100 lbs. when finished, the clover-silage lot yielded a profit, not including that 
of pigs following, of $20.93 per head compared with $13.84 for the alfalfa- 
silage lot 

Digestion of starch by the young calf, R. H. Shaw, T. E. Woouward, ar«i 
R. P. Norton {U. B. Dept, Agr., Jour, Agr. Research, J2 (1918), No. 9, pp. JT'.- 
578, fig. i).— This investigation was undertaken by the Dairy Division nf 
Department to ascertain howr early in life the calf can utilize starch or star! h 
containing feeds. 

Digestion experiments were conducted with two male calves. Boginnin? a: 
4 days of age each calf -received 40 gm. of ordinary cornstarch per feetiing. 
with the milk, for a period of 3 days. Following this starch-feeding pcri^Kl 
calves were fed whole milk solely for about 5 days, after which the stanh u-is 
again fed for 3 days. The experiment continued until one calf was 39 
old and the other 31 days old. 

From 4 to 7 days of age one of the calves digested 22,02 per cent an»! 
other 20.3 per cent of the starch consumed. When calf 1 was 12 to days . i t 
the percentage of starch digested had more than doubled, and when 3 wwks c'! 
it had nearly tripled, while at 4 weeks, in the case of calf 1, and 3 weeks. In r:i;f 
2, the percentage of starch digested was well over 90. 

** While it Is quite probable that a calf but a few hours old can not digest :i:i 
appreciable amount of starch, it can readily be seen that the quantity of stao h 
splitting enzyms must iucrease very rapidly in the first few days of life, f r 
the calves under experiment, w’hen only 3 to 4 weeks old, were able to digest a 
ration nearly 10 per cent of the dry matter of which w^as starch. These 
indicate that the milk ration of a calf but a few days old may be siipplementfd 
with a starchy food, and that the starchy material may be rapidly increased ri 
the calf grows older.” 

The agricultural situation for 1918. — X, Wool.— War makes more cheep 
and wool necessary (U. 8. Dept, Agr., O/jT. Bee, Circ. fl5 (i9i8), pp. 
circular points out the effect of the war upon the requirements and supplies cf 
wool, and gives reasons and plans for the immediate increase of sheep raiN* 
in the United States, especially on the ordinary farm. It Is stated that before 
many decades have passed the United States should possess three or four 
the present number of sheep, that a doubling of the present number within four 
years is possible, and that It would be of most valuable assistance to our 
interests if such a result could be produced in a shorter time. 

[Feeding experiments with pigs], G, S. Templeton (AlabaDia Col Sia. 

^8 (1918), pp. 25, 30).— In a cooperative experiment In Bullock County 60 * 

of pigs were grazed on peanuts for eight weeks during the fall of 1917. 
ing the peanut-pasture period 45 head were divided into three lots of 
and fed the following rations for five weeks on dry lot: Lot 1, two 
corn and tankage and three weeks on corn and cottonseed meal (2.1) ^ ^ 

feeders; lot 2, corn and velvet beans (4:1); and lot 3, com and ^ 

self-feeder. The three lots were classified by the packing company to n i ^ 
they were sold as medium soft, indicating that the finishing period increases » 
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of the pigs 1 ct per pound over slruigUt \)\^, Ixit 3 relurued 

jjje greatest profit and lot 2 tlie least profit i^r head, 
iJeeding pigs corn, velvet besns, and peanuts), ti, s. Tnim,rro.v (.t/u- 
^ma Coi. S<o. Kpt. J9n. fp. S3. ?4).— In an I'iiKTluiaut In fwlins pigs on 
®ra, velvet beans, and peanuts in various wiul.inaUous, the velvet lHsin meal 
ptoduceil a carcass as firm as that of the pigs f,Hl on wru. lu apis‘ar>uiee Oio 
-jt was slightly darker. The carca,ss of the pigs i,h 1 on isnimu meal and eoni 
,l:l) was somewhat softer than the corn-fed enreass, w hile Uial of those fed 
peanuts and corn (1:1) was consuiorably softer. 

The influejica of the ration upon the intestinal flora of swine. U 1* JU xn- 
>tu. and J. J. Fbey (ICanM^ Sta, Tah. liuL S pp, 5-;-;^, 'fitji. .‘Il Tho 

laeraturc of the relation of bacteria to the dovolupnietu of hi^Mu-r noiuials. tht* 
barmful and beneficial Influence of bacteria in Uie iiucstioji tract, and Uu‘ 
effect of diet upou the lutesUual flora is reviewiMl, and n l.iblju);ra]>ijy of IS 
titles Is listed 

AD mvestlgatlon was made of the effect of dlfrerenl diets u|k>u Uie imcsiUml 
flora of pigs as shown by the Gram method of staiiiiij;', and the Inflin-nty of 
diets upon the number and tyivs of bacteria in the fe^■e,s. a jfiMs-inJ .siudy 
iviis made of the effect of such diets upon the liuriUut co/i group lu the 
lirml contents and feces of the pigs. The six pigs used In tlu- studies were given 
die experimental diet for 2(X) days from the time of weaning. Four uf the plg« 
Mere fed corn meal alone, and the other two corn meal plus the albumin fri>m 

12 U>s. of milk to each pound of corn meal. Thrty of Dm cormfeti pigs galnwl 
la weight from an average of 30.G lbs. each at the beginning of the test to 7fl lbs. 
lit the end of the 200 days, while the two corn-amj prolein-fed pigs giDiud from 
iij average of 29.8 to 268 lbs. The fourth pig of Die corn-fed gruup whs k<*|it nji 
fliC corn-meal diet for about 18 months. This pig made only slight g.iins for 

13 months, but during the next 5 months gained about UO llis., due nmsUy to 
hie laying on of fat 

the Gram method was found to bo an index to the influeiny of diet uinm in- 
testinal flora only within limits. Observations made upon .sninples uken from 
the stomach and at about each 6-ft. level of the iritestlne.s to Du? rectum of two 
iiaughtered pigs showed that the Gram-poslllve type.s were more pn-valerji at 
lower levels In the coru-and-proteln than in the corn-ahme tiig. ii.-rrdeUke or- 
pinisms were Isolated from the stomach and at each level below t<p the n-ctum 
lu the corn-alone pig, while in tlie corn-and-proleiu pig organ Isms of Ddn tyi>e were 
Dot found In the stomach or for about 18 ft. below in the siimii Intcstlm*. All 
Uie data obtained Indicate that about 10 per cent more organisms are iiresent In 
the feces of corn-and-protein pigs than in the feces of corn-alone pigs. There 
’*>re, however, great Individual and daily variations. In reference to Die types 
jjiv.sent, there were great Individual variations In the mixi*!] Intestinal flora, 
but it was noted that pigs on. a corn diet generally show a slightly more .slin- 
pilfied flora than pigs fed on a more complex diet. 

There is a tendency for a diet of corn alone to throw the vurletlcs of the 
“vdon bacilli into the B. communis variety rather than into Die H. ammunior 
^ftrtety. This is not due ectircly to the physical condition of the feel's, us the 
loverly of B. communior was as marked in the contents of the Intestine as In 
fl** feces. Small variations In diet affect the intestinal flora, but very little as 
^Ripared to highly carbonaceous or nitrogenous diet. A study of the fermenting 
capacity of the colon bacilli will not explain the difference In metabolism In 
P^Rs on a strict com diet and one of com plus milk albumlm It Is not rKrtv«ibl(! 

attribute the stunting effect of a stricUy corn diet to marked variation tn U»e 
^cterial flora of the alimentary canal as determined by the present techniijuc. 
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Winter cycle of egg production in the Bhode Island Bed breed of tk« 
domestic fowl, H. D. Goodaui (17. B, Dept Agr,, Jour. Apr. Reuarck 
{191S)f Vo. 9. pp. 547-574).— At the Massachusetts Experiment Station tn 
daily egg records of three flocks of Rhode Island Red pullets, hatched, 
tlvely. In 1^13, 1915, and 1916, were biometrically analysed and compared with 
monthly egg records of White Wyandottes and Barred Plymouth Kooks re- 
ported by Gowell from the Maine Experiment Station (E. S. R., 15, p, 3 ^^ 

The winter cycle was found to be much more characteristic in the 
Station flocks than In the Massachusetts Station flock. In the case of th«^ 
Rhode Island Reds the winter cycle could be determined In only a portion ' 
the flock. As to the evidence of a winter cycle In the Individual, it Ls concludj 
that ( 1 ) the rate of production as shown by the monthly egg records is not I 
satisfactory index of a winter cycle in the individual Rhode Island lied puiu-t 
(2) The best criterion of the existence of a winter cycle in the individual u 
the existence of a pause in production In one or more of the winter montln 
followed by a period of continuous egg production, and usually exceeding in 
days In length. (3) In some instances a pause of 10 days or less occurring in 
February or March, and following a period of sev.eral weeks of continuous 
production, may delimit the winter cycle. In cases where winter pauses cuuui 
be determined with some accuracy, practically no correlation was found l*-.- 
tween the number of eggs laid before the pause and the length of the puu.s<*. 

Evidence is presented which indicates that the winter cycle of egg produc- 
tion may be Inherited In some definite but undetermined manner. 

Successful Incubation practices in New Jersey, embryo mortality, U. li. 
Hannas {New Jersey Stas. Hints to Poultrymenj 6 (7978), No, 5 , pp, 41 ,-^ 
Among points considered are the location of the machine, the holding of the 
eggs at a low temperature with moist air in the room, and dally turning, and 
the operation of the Incubator at the proper tem)perature, with care in turning, 
cooling, and sanitation. 

In a trial In holding, eggs with 900 eggs in three lots those kept at 45 to 
gave 57 per cent hatch ; those at GO to 65“, 51.3 per cent hatch ; aiui those at 
75 to 80®, 33.7 per cent hatch. 

Cooling seems to make no difference In the percentage In the hatch, bu? 
there is possibly a heavier chick produced where it is practiced. From a trial 
with 1,500 eggs in three lots extreme cooling gave 66.7 per cent hatch, me<ii’aui 
cooling 68.8 per cent, and no cooling 65.5 per cent. Those receiving extroin*' 
cooling hatched a day late, with medium cooling on time, and with no 
a day ahead of time. The chicks averaged In weight 1,35, 1.32, and 1.27 uz.. 
for the respective lots. 

DAIRY rABMniTG— DAIRYING. 

Feeding for milk production, J. M. Scorr (Florida Sta, Bui. 
pp. 19-88y fig. 1 ). — Part of the experiments here reported, comparing sorgli«'»! 
silage with Japanese cane silage and with sweet potato silage for dairy eo« 5 . 
has already been noted (E. S. R., 37, p. 683). 

In an experiment with three lots of three cows each, covering three 20 Hja.v 
periods, the rations consisted of 9 lbs. of wheat bran and 12 lbs. of silage, 
in ’addition 3 lbs. of cottonseed meal for lot 1, 4 lbs. of peanut meal for lot - 
and 6 lbs. of velvet bean meal for lot 3, these concentrates being chang ^ 
that each lot of cows received a different concentrate during each 20 -day per 
The cows varied but little in live weight during the test On velvet bean w 
the cows produced 2,818.4 lhs« of milk, on peanut meal 2,755.3 lbs., sa 
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^ l&ects. per^llon, respectively, when these fnn«nun.in“^'f“‘, "*■ 

com sUage and sweet potato silage were fed bv the reverMi 7v!, n. . . 
of seven cows each during four ISsluy istUhIs. i„ a,,', iu ,^ ' ™ 

^ fed a ration of 2.5 lbs. of cottoaseed m«i a„rt T h ihf ’ “'tJ T 
LitUe variation occurred in the weight of the ews durin- the t st n 

j^ge the cows gave 7,888.3 lbs. of milk at a ^.si „r n s "i-c a.r ,, ” 'r" 

, .weet potato silage they gave 7,508.4 lbs. „f t.dlk, at V 1 "dTt “ 

,,li„a In this test com sUage was valued at H and sw,vi i,„ato ‘sli 

(1133 per ton. 

purylng in Florida, J. M. Scorr (FhrUia S'ta. llui. n, 

ffl.-The author di^usses the nevM for iaorcas.! dairy' pn'.dm'uon In 
Florida, especially on the average farm; the fa, tors aff.Hiing n.-t „f „dlk 
{toductlon; the Improvement of dairy herds by s,.Uvtlon, the ns,. ,.f ..ckI dres 
,rd the raising of heifers from the be.st-pr,H]iieing ,y,ws: the ,.iT,s.|.s of 
saffa on the color, odor, and comiiosltlou of milk; nuallih-tub.ns of a lokm’i 
( jtiryman; and cow-testing associations. 

The station herd Is cited as an example of what may i*. a.-.-ompUslaM m 
improving dairy herds by selection and by Uie use of g,Hai sires Ten years 
1(0 the average annual milk production per cow of the rj ,s,ws In ilds'i,, rd 
was 2,600 lbs. During the past year the average of the 20 eows in ilds h,-rd 
«5 4,440 lbs. The average total feed and labor cost of prcslu.-lng ndik la ih.. 
Station herd during the past year was 19 cts. a gallon. 

A study of share-rented dairy farms in Green County. Wis., and Kano 
County, ni., E. A. BoKCtni (T/. .S'. Dept. Agr. liul m ilOiS), pp, /), f) _ 
Thf material for this study was obtained from 84 farnvni:iiu»;rcnu‘iu survey 
r^t^rds made In Green County, Wis., In cooperntlon with tlto Wiscuti«iM Kx- 
I*‘riment Station, and from 59 records made in Kano ('tuinty, Hi,, all tor iUo 
crop year 1915, together with data from 147 survey roojnls taken in th,* 
Illinois region by the Illinois Station In 1912. 


With regard to rental terms, the landlord in the IlUrudH gnmp gofuMiilly 
owned the cows and paid all the farm road tax, while In the Wisconsin grmip 
be owned but half the cows and paid only part of the road tux. In the wts- 
Wi.<1n group 76 cent of the leases ran for one year, none Ix'ing for nuiro 
ibsn three years. In the Illinois group 63 per cent of tlie leases were for one 
I«ir, none being for more than five years. 

Tlie average farm in the Wisconsin’^ group had 140 acre.s till aide and S4 arres 
lo Fiasture and supported 25 cows. The Illinois farms averaged i:ui ii<t<‘h 
tillable and 58 acres in pasture and supported an average of 4.3 cows. The 
^i>coiii 5 in cows produced an average of $70 worth of diiiry prodnds, and tin* 
Illinois cows $94 worth per head annually. In the Wisconsin grouj) both 
i^dlord and tenant made least on farms selling milk fat, more on fannw 
tiiirketing milk through the cheese factory, and most on fnrm.s .selling mi Ik to 
•^tieasertes. In the niinois group none of the milk wn.s made irUo clii*t*se, 
^ the profits were about the same, both to landlord and tenant, whether 
ti^e milk was sold to the condensery or for market. The introdnetion of jmre- 
I'ted cows Into the dairy herd in the Wlscon.sin group ha.s i>een very profit aide 

th to landlord and tenant, but apparently only to the tenant In tlie IlIlnoiH 
Poup. 


both the Wisconsin and Illinois groups the tenant remained on the farm 
under the yearly lease than he did where the lease was for a longer 

Period, 
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Milk goata, B. L, Shaw {U. 8. Dept Apr., Farmer#’ Bui. 9S0 { 191 %) ^ 
18).— A general treatise on the status of the Industry in the Uniteri v;?, 
the character of goat's milk, and the breeds, breeding, care and manage-^ 
and diseases of goats, 

It has been found that goat’s milk can be thorough^ separated In a separ^j 
When goat's milk testing 4,4 per cent fat was run through the separator 
skim milk tested only 0.03 per cent fat. The composition of the milk ia IT 
Bureau of Animal Industry’s herd of common American goats avers [T 
following percentages; Specific gravity, 1.0338; fat, 5.99; sollds-not-fat, lyr 
sugar, 4.93; protein, 4.63; and water, 83.04. Tests Indicate that whoa 
milk and cream are properly liandled butter of a good quality ami free fr,* ' 
objectionable features may be secured. Directions are given for the 
facture of cheese from goat’s milk. Results secured in a cooperative 
meat by the Sea View Hospital, New York, and the Bureau of Animal 
upon tile value of goat’s milk for tuberculous patients were entirely negaiu^ 
The essentials of a goat dairy are noted, and the floor plans and details 
given of the goat dairy at the department experiment farm at Belts vlik*, 
Breeding experiments at this farm have involved the crossing of pure-kJ 
Saanen and Toggenburg bucks on common American does. The cro&'l.r.v 
goats from each of these breeds have shown great Improvemeut over 
common goat The grade Saanen does have had a lactation period of fr>cj 
7 to 10 months and have given an average of 3.1 lbs. of milk per day, tuum. 
In fat content from 4 to 6 per cent. The grade Toggenburg does have 
from C to 10 months and produced an. average of 3.2 lbs, of milk per day, lU 
fat content of which ranged from 4 to 6 per cent The average weight of i! ^ 
mature half- Saanen does in 1917 was 129 lbs., and of the lialf-Toggenl-ur: 
does 103 lbs. In 1915 the average daily milk yield per head of 10 sele-t-i 
common does was 1.5 lbs. for periods of from T to 10 months. This milk 
in fat content from 6.5 to 9.4 per cent 
The Bureau herd of does in milk are fed In winter a ration of 2 ll^. f 
alfalfa or clover hay, 1,5 lbs, of silage or turnips, and from 1 to 2 II>s. of s 
grain mixture of corn, oats, bran, and linseed meal (10: 10: 5; 1). On 
the does are fed from 1 to 1.5 lbs. of a grain mixture of corn, oats, and Ir.L 
(2:2:1). In 1916 the herd of 10 grade Toggenburg and Saanen does durlr.; 
their lactation period required 1.21 lbs. of grain to produce a quart of miik. 

The milch goat, A. C. McCandlish and L. S. Gilt.ette (/oioo Sta. (vn\ if 
(1918), pp. 4 )' — Brief notes are given onJ;he adaptations, breeds, feedinj^, rjs> 
agement and product of milch goats. 

Germ content of milk. — II, As influenced by the utensils, M. J. PBri ;?». 
H. M. Weeteb, and W. H. Chambees {Illinois Sta. Bui. 204 (1818). pp. 

257. fig. 1 ). — In continuation of the study of the relative important* "f 
various channels through which bacteria enter milk (E. S. R., 37, p. 0^^ 
results are here given of investigations begun in 1913 upon the Infiuenw tbs: 
the various utensils in which milk Is normally handled exert upon the l* -- 
content of the milk. In part 1 of the bulletin are reported the results of 
periments in which the influence was studied by direct examination o. t ^ 
cans and bottles. The aim of these tests was to determine the number of bs 
teria In freshly washed unsteamed cans and bottles, whether bacteria - 
leased in washed utensils before being filled, and the source of these hacten^ 
The study of bacteria in freshly washed cans was made with 170 
had been used In shipping sweet milk from 37 farms to two dairies. In ( 

A the milk handled In the cans had a low germ content. The number o cn-- 
washed in the same lot of wash water was from 20 to 30, and the amoant u 
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^ crater used was 00 gaL, the cans being ringed after washing. In dairy U 
^ inUfe had a high germ content. From Ot.) to So cans wejv wa^^luNj in the 
' lot of wash water, the amount of water l)eing 8lK>ut ga!,. and the cAWt 
^ not rinsed after they were washed. The cuns were washtd Inuutyl lately 
/•er the milk was poured from them, and Uie plating of the rinse water was 
gjstie in from one-half to four hours. 

yore than 1,000,000,000 bacteria were removal from each of 30 of the cans 
in dairy A, and from each of 38 oUiers the nunilHr was more than 
11)0000000. Even larger numbers were reuioveil from the Mi i^AWs washetl In 
B. In only 4 of the cans in this dairy was the iuimln*r smaller than 
lOOOOOOOO. Had these 170 freshly wasiit^d cans Uvn tillcti with sterile milk 
t{ 5 C ^suiting germ content would have varied from iy7 to per nihic 

^fltiPeter. The results of successive rim»lngs will) sterile water Itidicato 
i^bat, while a considerable fraction of the germ life In the unis was reimj\t*tl liy 
^ first rinsing, It U by no means the entire germ life prest»nt. 

infty cans washed, steamed, and left 30 hours unceveretl and luverttsl en u 
^rk if filled with milk would have added to the milk an average ef S Uai-terla 
l^r cubic centimeter. Fifty cans similarly cleansiMl imt left 'Mi 1 1 ours wiin 
•he Hds on, If filled with milk W'ould have 'uliUfil tu the milk an n\eragi‘ uf 
islO bacteria per cubic centimeter. Fifty cans washed liut not steauud and 
brid 30 hours uncovered and Inverted on a ra<’k, if filled with milk wouhi have 
added to the milk an average of 27,164 bacteria per euldc emu i meter, i'en <’aiifi 
diuilarly cleansed, but held 30 hours with the lids on, if flUtHl with milk would 
have added to the milk an average 128.730 bacteria per cable <-entimei.T. 
Ninety-one milk cans that had been washed, rinsed, and steatmi! n\ im> 
(lairy and covered with their lids, exnmlned us tlu-y were about to l>e usctl 
on several dairy farms showetl that had they been tilled with milk tJuy 
would have added to the mUlr an average of 23.r)2;i bacteria per eubi*' eenii- 
meter. The treatment of these cans at tlie farms was not uniform, either ivi 
to their being kept covered or as to the length of time e)ai>sing bef(»rc tiielr 


uije. 

X comparison of the germ content of each of 153 milk cans ufU^r the mns 
had been emptied and washed, but not rinsed or steamed, and the gerwi i-on- 
imt of the milk previously held by the cans, in mo.st (‘uses reveah-<l im 
Ev^lafiODShip. However, taken as a whole, the rlairy wblcli re<-eivj*d the milk 
with the higher germ content also had the cams with the Idgher germ routent. 

XU examination of 134 freshly washed cans and of the water In w tlmy 
were washed showed'^that the wash water became heavily scedtHl with Irndv rhi 
during the washing process. However, the extremely large numbers of ba«* 
terla found In some of the washed cans could not be accounted for by 
Lamination from the wash water. 

Bacterial counts were made of a number of wushed but unsteumwl tn »o < s. 
Tlie results show that If these bottles had been filler! with milk the germ ( onb nt 
of the milk would have been Increased by an average of 1,3.33 bacicri.i ik r cu ♦ c 
'YQtinieter by the freshly washed bottIe.s and 12,930 bacteria intr cu )lc ci-n 
raster by the bottles held 24 hours after washing. 

The experiments reported in part 2 were desigr)e<i to test the n ij< m e ^ ^ 

virious unsteamed utensils upon the germ content in actual dairy ojh ra . n \ . 
stowu by the difference in the germ content of the milk h:indle<l In s ('aim-i a f 
sasteamed ntenslls. The steaming consisted In holding the n ns s i 
clamber flUed with flowing steam for about an hour, excirt that “"“f . 

palls and cans were held over a steam jet for two to three m 
“sahuitlon of the utensils showed that this steaming was satisfactory. 
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An examination of 81 cans ef milk at the farm ready for transportation to 
dalr>% when all utensils had been carefully steamed, showed an average 
(intent of 6,807 bacteria per cubic centimeter. A similar examination 0^?" 
milk in 117 cans from the same farms, when all utensils were similarly tre* ^ 
except that the steaming was omitted, showed an average germ content^ 
285,000 bacteria per cubic centimeter. 

When the bottle filler was carefully washed and steamed It exerted no 
preclable effect upon the germ content of the milk passing through it Whea'f 
was similarly washed, but not steamed, the germ content of the milk of the fi ^ 
bottle was Increased on the average by 96,900 bacteria per cubic eentlmet^ 
The continued use of the bottle filler gradually washed the larger part of \h 
germ life from the machine, 

A study of the collective influence of all the utensils that normally come Iq» 
contact with the milk, both at the barn and at the dairy, showed that wlien 
the utensils were carefully steamed the germ content of the milk In the bottu^ 
was about 4,566 bacteria i)er cubic centimeter. When similar conditions ot 
tained, except that the steaming of the utensils was omitted, the germ conieDt 
of the milk approximated 257,240 bacteria per cubic centimeter. 

Of all the various utensils coming into contact with the milk at the barn an.! 
at the dairy, the clarifier and the bottle filler when unsteamed proved to bo vL 
most prolific sources of contamination. The clarifier added an average of 14 1 
bacteria per cubic centimeter to the milk passed through it, while the hottle-tiiier 
tank and the four valves of the filler added appproilmately 436,000 bacteria 
cubic centimeter to the same milk. « 

Factors of importance in producing milk of low bacterial count, C L 
Roadhouse {California Sta. Circ. 179 (1917), pp, li, figs. 6).— This circular 
points out briefly the principal sources of microorganisms in milk, and eiplaics 
how the care of milk leads to a lower bacterial content. Specifications are glrcn 
for the construction of an inexpensive combination hot- water heater and steaa 
sterilizer for dairy utensils. 

The pasteurization of sour, farm-skimmed cream for butter making, 0. F. 
Hunzikeb, G. Spitzes, H. C. Mills, H. B. Switzek, bt al. {Indiana Sta. Bui 
208 {1917), pp. 5-76). — The experiments here reported were undertaken to >k- 
termlne (1) the effect of pasteurization of sour, farm-separator cream on the 
flavor, keeping quality, and market value of butter; (2) the effe(!t of differer.: 
processes of pasteurization on the bacterial count of cream and butter and on 
the flavor and keeping quality of butter ; (3) the effect of pasteurization on ihi 
chemical properties of fresh and stored butter; (4) the Causes underlying th»* 
changes In the flavor of raw and pasteurized cream butter in storage. 

In each set of experiments about 1,600 lbs. of 30 to 40 per cent cream of 03 to 
0.7 per cent acidity was used. This cream was divided into four churnings, as 
follows: (1) Churned raw; (2) pasteurized at 145* F., holding for 20 minutes; 
(3) pasteurized at 165® flash process; (4) pasteurized at 185* flash proccs?. 
Five-lb. cartons of the butter were held in cold storage at from 0 to JlO*, and 
were scored when fresh and when 30, 60, and 90 days old. The average scores 
of 204 churnings Indicate that the butter from the raw cream posset the 
poorest keeping quality, scoring 3.03 points lower when firesh and 4.51 points 
lower when 90 days old than the butter from cream pasteurized at 145* bold 
in.^ process, which scored highest when fresh and after storage. Butter frooi 
cream pasteurized at 165 and 185* flash process had a pronounced oily 
The flavor largely disappeared in storage, but flavors characteristic of storage 
butter developed. 

On the basis of market conditions at the time of this study, the batter froffl 
the pasteurized cream, averaged, after 30 days’ :^orage, from 0.8 to 0.9 ct, hi 
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^ aae Of the flash process, to 1.7 eta.. In the «se ,,t 
jjjher in price than the butter made from raw cream. ^ *“""''** 

Xii^ boWlng process of pasteurization at us* n- . 

^99.9 per «nt in its .erm-hllhng eifect L TTr 

jy flash process at 185' iacked uniformity, and at 1G.V «■«« 
efficiency. The germ-kllilng efficle^ of ietiZm t 
P«tcr and the keeping quality of such butter wL better th in tharT 'i " “ 
gent and butter. However, pasteurization at !«• holdina 
,^r 99 per cent of the germ content of cream, regardless of Oie !■ 

,«..r and varlaUons in the resistance of different types of germs, 

' ,0 order to test the effect of time of holding creatn at H.V ot. the germ kill 
^ efficiency and on the keeping quality of butter, cream was held at tbt. 
■eioterature for 10, 15. 20, 30. aud 10 minutes. From Uie stand, k>i„ of ,l“ k , , 
:,f guality of the butter 20 minutes’ holding proved best. Ttie greute.s, re, ue lin 
microorganisms occurred when the cream was held at H5’ for lu mi,„ ml 
.aJ the germ-klUing efficiency was greatly dlminisltixl when the time of ‘z 
,s«ire was shortened to 15 or lO minutes. Butter from cream bel.l at HV 
;,r more than 20 minutes, however, contained as large numbers of li,,m.fl,.rs 
lasts, and molds as when held for 20 minutes only, and exi«,suie .,t iVi- for 
.safer Uian 20 minutes was found to product- a mealy body In the hulier undlr 
conditions, 

.taodier experiment demonstrated the necessity of giianltng against ns-oi. 
■jmlnatlon after pasteurization. It has been found that an unele.,i, vat may 
educe the efficiency of pasteurization 50 per cent, it was also shown that the 
tetier the flavor and tlie lower tlie acidity of the cream at the lime of i,asieurl. 
Btion, tlie better will be the flavor of Uie butter when fresh ami when it comes 
v-n of storage. 

In 104 churnings the average percentages of fat In the butlermllk were as 
.' ..-avs: irom raw cream 0.101, and from pasteurized cream at 14.")* held 20 
t inmes 0.137, at 165° flash 0.12, and at 185' flash 0.12. In thes,- dnindiigs 
:;*re was a somewhat larger loss of fat from the hlgh-aeld craam than from the 
ww-add cream. 

Pasteurization of cream had very lltUe elfwt on the chemical composition 
of the butter. The moisture, curd, and acid were sumcwliMt lower in die 
j-i^teiiTlzed cream butter than in the raw cream l)ut^*^. and iho highest imn- 
jeraturc used for pasteurizing showed the greatest difference. There was a 
iTadual decrease in lactose and Increase in acidity of the raw and pasteurizefl 
^rvam butter after three months’ storage ; however, the raw ere, -mi butter in- 
’^‘ii.sed far more rapldJy in acidity than the pasteurized cream butier. 'I'here 
^28 also a decrease In the acidity of the fresh butter, due to iiasteurlzatlon. 
The fat constants in butter in storage were found to undergo but very slight 
and these changes averaged somewhat greater In raw cn^am butter 
in pasteurized cream butter. Results of monthly analyses of milk fat 
for one year at ordinary room temperature show that the fat constants 
the stored fat underwent very slight changes, not at ail coinraensurnte with 
degree of rancidity and tallowlness develoi)ed in the fat. 
he hydrolyzed or cleavage products of the proteins in butter were d«*ler- 
in 64 separate churnings of the butter from raw and pastcurizcsi cream, 
* the butter was fresh, and after storage at —6* for one, three, and five 
respectively. The results indicate that some protein decomposition 
^ ^ place in all butter during storage even at a temperature below 0“, and 
^ Suggested that this protein hydrolysis may, In a large measure, la; re- 
flavors in storage butter. Butter that is intended for pro- 
storage should, therefore, be as free as possible from curd. It is also 
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noted that the protein hydrolysis was greatest in the raw cream butter 
least in butter made from cream pasteurized at 185* flash process. The pr» 
cleavage was greatly Increased after butter had been transferred from 1 
storage to room temperature. 

The causes of protein hydrolysis are discussed, and the methods « 
these experimental analyses of the cream and butter are outlined. 
tabular data brought out In the study are appended. 

Errors in the weight of print butter: Their causes and prevention h 
Kunk^ and H. M. Roeseb {U. S. Dept. Agr., Office Sec. Circ. 95 {19IS), pp ; 
fifff. 7). — This circular, which is based upon studies by the Bureau of n * 
istry in cooperation with the Division of Weights and Measures of the llur»-.- 
of Standards, is Issued to show the responsibility of butter makers in compiv^* 
with the requirements of the Federal net weight law and to suggest a ? 
to reduce the Inaccuracy and lack of uniformity In present methods of prini^ 
butter. ’ 

The average difference between the heaviest and lightest of 50 Mb. pr.t'j 
selected at random In about 250 plants was 0.56 oz. The types of errors iu:n!^ » : 
manufacturers may be due to (1) the difference of single prints from IG ij- 
(2) the difference of the average weight from 16 oz. Errors on single priri 
when the average is correct, are due principally to the physical condition of 
butter, the inaccuracy of tlie printing machine, and the carelessness of the 
tor. These errors may be largely eliminated by attention to suoh detiilli 
uniformity of mixing, control of the temperature at which printed, securing j 
uniform solidity of the print, cutting all prints squarely, filling out the 
preventing air holes in the middle of the print, elimination of worn utcuslb’, tr ; 
keeping cutting wires tight and the proper distance apart 

Errors on the average weight are due largely to inaccurate scales and inn.: 
rect methods of adjusting the machine. They may be largely eliminated by nr>: 
securing an accurate scale and then looking carefully to its preservation; 
by weighing at least 5 per cent of all prints in groups of five or ten at frequ. r.* 
Intervals during each churning in order to check up the printing machine. 

Actual conditions as they were found in the field are discussed and the reii 
tion of the different sources of error to one another Is pointed out 

VETERINARY MEDICINE, 

Preventive medicine and hygrlene, M. J. Rosen att (NeiO York and 
D. Appleton d Co., 1917, S. ed., enl., pp. XXXVI^Wl pi. 1, figs. 206').-Tr.5 
new edition Is called by the author a ^ special ” or “ military ” edition, 
as it contains a discussion of the “ duties and organization of the Sanitary O 
the examination of recruits, diseases of the soldier, sanitation of troops in 
and on the march, sanitation of barracks and trenches, physical training, 

sonal hygiene and equipment of the soldier, Red CJross, rations, etc 3. - 

the ‘ new ’ diseases and new medical conditions which have arisen In the 
world war, such as trench fev^, trench foot, war n^hritis, shell shock P* 
poisoning, tuberculosis, venereal diseases, etc.” The book contains chaptrn*-*- 
Sewage and Garbage, by G. 0. Whipple; Vital Statistics, by J. W. Trask. 
Mental Hygiene, by T. W. Salmon. 

Report of veterinarian, 0, A, Caby (Alabama Col. ^ta. Rpt. pp 
27).— Work with the kidney worm (Stephanurus dentatus) has shown 
eggs pass out from the body of Its host in the urine and hatch at ordinar.' ^ 
peratures in about 17 days In urine, water, and moist soiL Its eggs were 
In the urine in the bladder of a number of pigs, 
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Tp<ts made of the action of " bltterw«?<1 " (liFlmhjm ,■ , 

i, 1 , toxic for horses, mules, and dojrs, i.ut not so f„r .-nttie " ‘^‘”1 
-ai) tshanltis was made during tlie fall. ‘ 

^ j^es of tests made to determine the toxic action of f«n„nir,.„ , 

^,e that it produces progressive degenerative chance in N^ Tn" 

^„w>rphonuclear c^ls, and eosinophils. In the cat. dog anii T , i ' 
jifldace any symptoms resembling “ trembles." " ' ‘ 

yjdM anakeroot or richweed (Eupatorium nrtictefoiiumt . v. 

-aainjr plant, C. D. Marsh and A. B. Cluvron (( . ,c, i, .* 

Miu., 1918, pp.7, fig. f).— This is a poimlar siininiarv of lnf,!!^^,i„|i,'l? 
^ upon the Investigations previously notixl (E. .s. u„ as h, „ 

s pointed out that the losses of live stock from iKd.sonInVhv this pw'nt'.h ,!,n’i 
.voided by prevention rather than by reliance upon remcii;,^. Since it Vuk.L a 
jiirir large quantity to poison an animal, little harm will result fro,,, ouiing tiie 
jljiit for a short time unless the animal Is nnu.snally hun'Tv 
'sScacy of some anthelmintics, M. C. Hai.i. and W. P rovrrn p ,v /, 

Agr, ResearcK IS U918). No. 7. pp. n.. rurrvin ^out 

series of experiments here reportetl tlio plan of ih.- autimrs uns ft. it"t 
sauj- drugs as possible having a known or nllogi^i anthflmintif vain.* nLkln- 
farther experiments with the more promisini:. 'rim nnifnais won- gUoti\,h 
ifpmpriate dose of the anthelmintic to be tosiiM. Tho in-.Mmont was u.^ually 
j^^fninistered in the morning and all feces wore ctdlotii^l au,| t-xainimHl rJrry 
-^ircing thereafter until the animal was killed, which was usually ii.p imMiiih- 
of !he fourth day after the administration of the bust doso of Uje antiit-hniiuh^ 
j-Hlal! parasites remaining were collected arul counieii. 

Tiin experimental data presented arc arrangi^l iti thn^e gmups. (i) simiile 
;>i:r!:«tives. (2) a group including anthe)minli<-s having a inin.-nd and rlnU 
ur products, and (3) a group covering the vegetal>li‘ aiillu-lniintli-s. 'Dip ,ou- 
'■jdons drawn by the authors from the resnlts of tin* invesfigutidns n-j.iiricfl 
irif Jis follows : 

••Simple purgative^ calomel and ca.stor oil. may hnvo snmo sii-iit vidm* mm 
rtheimintics. but it is hardly sutncient to justify tln-lr u-^^- for lids puriiose. 
A.^'arlds In dogs are sometimes removed by castor oil given as a pn-liminary 
prire. and this fact may prove of benefit in veterinary firai-ti'v as a diagtinsflc 
"'‘.isure when the more accurate method of niicroscojiir P-f-al I'xarntnafion oati 
he carried out However, castor oil failed to n-inovc- a sear ills innro fro- 


pcnily than it succeeded, and In no ca.'^e w’ereall the usi-nrids nanovi-d from any 
^ animal. As many of the experiments on rings wore pn-eedfvl hy a drisr‘ rif 
'^’’'•■r oil, the writers have fairly extensive data on fliis suliject. 

The most reliable vermifuge for ascarids, wlu-ther in dogs or swim-, is oil of 
d.f nofjodium. This drug, which was tested out on 34 dogs in six ox[rt-rim<*tilH, 
*-»‘>wed an efficacy for the entire series of 97 per cent It rarely fails tr) rmoove 
the ascarids present In a dog If given at the rate of 0.2 mil kilogram, 
by a dose of castor oil and the animal starved for 24 Imnrs in-fon? 
"‘^^•nient The chenopodlum treatment Is also very effioacions for asi-arlrks in 
and when properly administered may be expected to rronove most, if not 
worms present. It would seem, however, that neither ehmiopodiiim nor 
other drug tested will give satisfactory results if inix<-d with the duiiy 
;-'Oon and the animals allowed to dose them.selves; it is best givi-n to each pig 
' •"llvidnally in suitable dosage, preceded by a fast. While this incilio<l necoa. 
*®dly involves considerable labor when treating animals as unruly as swine. 

labor can be reduced by sorting the hogs roughly into classes according to 
^fihd confining them in Inclosures which will iKirrait them to be ciiught with 
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a minimum amount of gtruggllng. The treatment has prored practical 
large scale and the results, as far as they could be determined, were eniir^^ 
satisfactory. Oil of chenopodium appeared to be effective for stomach 
In sheep, although the data on this subject are not sufficient to warrant Its 
mendation. It Is also of some efficacy for bookworms In sheep and in 
though In the latter case chloroform was found more reliable. ^ 

** Other remedies which seem to have more or less merit as antheUnictjt^ 
against ascarids are the latex of Ficu9 laurifolia, santonin In repeated 
and thymol. Although thymol In repeated doses Is fairly efficacious a'» 85 ^« 
hookworms, it was inferior to chloroform for this purpose, causing more - v 
tress. An excellent preparation for mixed infestation In dogs consists of w ^ 
parts of oil of chenopodium and chloroform, given at the rate of 0.2 mil 
kilogram, combined with 30 mils of castor oil. This preparation may i>e 
pected to remove all the ascarids present, a large proportion of hookworms a * 
possibly a certain percentage of whipworms. This latter parasite sc*cins n, u 
very difficult to eliminate, and nothing tried by the writers proved very effi. . 
cious, almost any anthelmintic oocasionally proving successful. This exiK^ru- ^ 
may perhaps be explained by an intermittent peristalsis of the cecum, wh ^ 
occasionally allows the anthelmintic to enter, but which usually exdiuhs s* 
Although chloroform was fairly successful in removing stomach worms fr.^K 
sheep, both animals upon which it was tried subsequently died from its 
and It would seem to be too dangerous for use on sheep. 

“ In the case of stomach worms in sheep, copper sulphate was fouml u 
the most satisfactory remedy, the experiments confirming the finriini.N ! 
Hutcheon. A simple apparatus devised by the senior writer reduces the ]tiWi 
involved in drenching a flock of sheep and insures accurate dosage, ivtro!, 3 ; 
benzin also proved satisfactory and was more efficacious for hookwonniJ ih-r, 
copper sulphate. However, it is much more expensive than copper-su!i.l;a^' 
solution, must be given three times and in a vehicle like milk, wiiich a*!;, 
greatly to the expense. The fact that petroleum benzin (refinal 
proved efficacious, while commercial gasoline was considerably less so, is p r 
haps related to the differences In specific gravity and consequent volatility -<f 
the refined product compared with the commercial product 

“Among anthelmintics Intended for use against tapeworms, male*fern pr-v.*! 
efficacious when tested on dogs. In the case of cats it removed all tap<nvorTr> 
from 75 per cent of the animals tested, though it proved fatal to t^vo i-rff -r 
six animals which were somewhat enfeebled from disease. Apparently i: ^ 
more toxic to cats than dogs and should be prescribed with caution ami 3 
given to healthy subjects. So far as* can be judged from a single experin>*rt 
with dogs, there seems to be no danger in combining male-fern with castor o;.. 
as is done in the so-called Hermann’s mixture. In fact, the writers arc kr 
dined to agree with Seifert (1908) that the administration of castor oii aft.? 
male-fern will avoid the toxic effects of the latter by causing its rapid 
thorough elimination, and that for this purpose no other purgative Is 
so effective. This subject, however, should receive more study before o>r. 
elusions are drawn. 

“ Pelletierine tannate was a failure in the one experiment in which h 
tested on cats but was efficacious on dogs. No remedy was efficacious 
tapeworms in poultry. Of the four drugs tested, chenopodium ga^e t e 
results for this purpose, but Its efficacy for tapeworms is very slight. 

“ Turpentine proved the most efficacious of the remedies tested on ^ 
for the removal of Ascaridia penpicillurn, while chenopodium was near 
good. When tested on dogs and pigs, turpentine was not very efficacious , 
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t symptoms of nephritis In pips ami cnnm\ (he deaih of wane 

^ gjperlmcnt dogs» Its use upon those animals is ImuJvisahle. 

^-the treatmeot with chopped tobacco stems reotanmendtnl by llerms and 
for ascarids in poultry proved fairly ellic'acious for ilctaakit intpinotn 
^ would presumably be at least as omcncious for -I. siiov this 

^ r worm Is oiore easily reache<l by antlielmintics than is //. 

^^There are a large number of drugs showing a gn'sner i»r Uns diirm* of 
for the various intestinal parasites of doniostic anlnmls. rsnally ilu*lr 
is gelectlve-^that is^ they show a primounced fillrjuy for ivrtoin sjHvics 
^ testiual worms» while they are decidedly less eflicm ions or end rely inefll 
^ ' us against other intestinal parasites. If we cniisi.ler die ideal nniheb 
one which will remove all worms of a given dnsM or sjhh U-s, and do ihi.s 
- time in a single dose, we find that very few drugs apiinKirh ihls ideal. 
^“^oDg the drugs which have given tlie best results undrr e\|>i rimentnl nm- 
i ns for the purposes intended and concerning wliich the writers luive suilV 
\ data to warrant positive conclusions tuny he mi‘ntion«'d the foih»uing: 
td Copper sulphate in drench for stomucU worms in shwp; vi) tdl of 
dleuopodiura for ascarids In pigs and dogs; [‘.I) ol^^on^in of male fern for mi-- 
Itnnsln dogs; (4) turpentine for A. p^T^l^>lC{//um in fowls; nnd (5) cIiojumM 
v^>,irco stems for B. pap«/o^a in fo\\ Is.^^ 

The treatment of severe bums with ambrine, C. (h MiMcu kn (fh n. 

W {ISmr Bo, ». PP. 717-722, figs. 6; Set. dmcr. M^/c. .v,; HKISk U. -m, 

JP 0 Tills article describes the use of amhritii' in sevtTt- horns und 

^ves a r(‘sum€ of the literature on the subject. 

"sicteria in dust, E. Buunet (,4nrt. Ifust. ra.Urur. (1^U7). So. U, j,p. 

In bacterial examinations of samples of frf'sh str.vt <iu<t. n om of 
H ..tuples contained the tubercle bacillus. Dried tlust obtninod fro,,, v.r-unm - 
, tuners in theaters, stores, etc., gave evidence at first of Ncry fow or.m.isn.s 
ht with proper cultivation under anaerobic eondllmns it wns found to , ‘out:, in, 
addition to Baoilli4Ji subtili^ and various representatives of the rnrsmterh-u. 

; ::.up. putrefying organisms such as ff. tcelehii, fi. UUnus nml n. 

‘ The author suggests the possibility that certain cases o tefamis ^ 

•d which is obscure, may be caused by the tetanus sjxavs pcmdraling Into tin 
:»dv with very fine dust 

The acUon of cdld on microorganisms, A. Q. (.dtiTi< fj7. 1M«^1. ' 

Ao. U PP. i-i<?).-The purpose of the similes report.! was to delenn ne 
Whether microorganisms are actually destroyed by cold or wind K-r h.y are 
n.p1v rendered inert during the time in which they are kept at ^ 

tsre. Various organisms in gelatin cuUufe were Kept for mni ' * ' 

a temperature of from -“3 to —12“ C. in a dry atinosp mre.^ ^ 

I<riioQ of the gelatin culture was removed from the re r ger,i o , - 

.. incubator at 22“ for 10 days, at the end of which t me the 
urious tests and in the control were counted. The > o a ^ 
organisms studied were tested in various ways. 
fiacifitti coU, B. pyocyaneu 9 , B. profeii^ viilgoris, B. >u goTu , . ^ 

^ other putrefying organisms. . . - 

The results show that the prolonged action of co < pro( .• ^ 

aralyzing effect upon microorganisms but progressive j < es o > ^ ■ 

!««, ot B, OavaZ, although more resistant than the 
JadMlly killed under prolonged action of cold. The barter o i ^ ^ 

the organisms studied showed progressive changes lu acco 
?idaii destruction of the organism. 
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The anther concludes that a practical application of the results 
could be made In the preserving industry in the sterilization of variona 
foods. ^ 

The value of Wulff^s method for the diagnosis of anthrax, U Sam rn 
Vet. [Milan^, Ra^s. Pol, Sanit, e Iff., 4 I <iW8), No. IS, pp. -f-iO).~The dk 
nosis of anthrax with the aid of bone marrow as described by Wullf (e. s J 
27, p. 781) is considered by the author, after experimental work, to be nr f 
able to all other metho<ls, particularly where the diagnosis has to be lo^ 
on carcasses which have undergone extensive putrefaction. The compaa 
and chemical composition of the bones are such as to offer greater realstani^ . 
putrefactive action and a favorable place for the development and preservaiit 
of the anthrax bacillus. 

Studies on diphtheria toxin.— I, Hydrogen-Ion concentration and toil 
cogenicity determinations with Bacterium dlphtheriee, L. Davis (Jour 
and Clin. Med., 5 (1918), No. 6, pp, 558-^67, figs, 15),— The purpose of the 
Investigation was to determine by means of the hydrogen electrode the rmiCr, 
changes which take place in the medium during the formation of diphth*r " 
toxin on a practical scale, and to note the relationship between toxicof^enk ij 
and hydrogen -ion concentration. The medium used for the study was plain 
bouillon made by adding 20 gm. of peptone and 5 gm. of sodium chlorUl to oven 
liter of beef Infusion prepared in the usual way. Adjustment to the dwir^j 
hydrogen-ion concentration was made by the method of Clark and Lubs (K s 
R., 37, p. 506). The experimental data led to the following conclusions: 

“ Toxin of maximum potency is produced in bouillon by B, diptheri(t only 
when the Initial reaction falls within a certain zone of alkalinity, inclmM 
within the hydrogen-ion concentration limits of about 7X10"* to about 5Xlo^ 
Luxuriant growth of the organism appears to be possible where the reaction of 

the bouillon ranges from about Cg^lXlO"* to about =8.4X10'“ When 
cultivated in plain bouillon under optimal conditions, B. diphtheriw under;:'-^ 
an initial increase in hydrogen-ion concentration. This is soon folio wefl by 5 
steady decrease until apparently a limiting alkaline reaction is attained V* 
total acid produced is relatively small and seems to vary in amount with on-h 
individual strain. Toxicogenic strains appeared to develop more acid than 
avlrulent strain. The initial increase in hydrogen ions Is due to fermenlntinii « f 
some constituent in both peptone and beef infusion. No direct relationship 
be found between the hydrogen-ion concentration of the medium and foxi*’iry 
during the growth of B. diphthcriw.'* 

The intrapalpebral mallein reaction, A. Lanfeanchi (Mod. Zooiatro, 

Sci., 2S {1917), No. 9, pp. 197-202, fig. 1; in Rev. 04n. M6d. V^t, 27 
No. SI 4 , p. 86).— The author states that in cases where the intrapalpebn: 
mallein reaction, previously noted (E. S. R., 32, p. 374), produces either thro^i.:^i 
successive injections or other causes sclerosis of the connective tissue, the 
jection of mallein may be made in the upper Instead of the lower eyelid. L 
case of a negative reaction at least 15 days should elapse before repeating 
injection. 

The intrapalpebral reaction in the diagnosis of epizootic lymphangit-'* 
A. Lanfranchi (Mod. Zooiatro, Parte 8ci., 28 (1917), No. 10, pp. 217-225. 

ahs. in Rev. C^n. M6d. 27 (1918), No. Sll pp. 80, 81 ).— The 
pebral reaction employed In the diagnosis of glanders, previously 
(E. S. R., 32, p. 374), has been successfully applied for the diagnosis of 
zootic lymphangitis. The material for the test, taken aseptically from ma - 
lesions rich in cryptococci, is attenuated by shaking in ether for “ 
hours, evaporating the ether, and heating the mixture for from 15 to 
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^ a , ir«t8r baUi tt 88“ C, It i« then eentrifnsv,! for M . 

^ ctaM UaoW to re.dy for InJecUoi, In doses of from ifj 
^ to the technhiue employed for the malleln reaction. ' 

to •ptooottc A. Uvm.vc... f. K.,„ruj 

*ootof«. f.r(« Sot, 2S (1917,, A„, ,s, .ei.-The .ut^ 

^ the Uternture on the treatment of e|.|r.««i.. 

and tqiortt uiwncceMrful results of usiutf this 

jjW, moderately aevere, and severe lesions. He wmilud... ihai nv.iiheraOT 
, aawyotherapy does not represent a method for the aeiimte cure of eni. 
pgodc l)’mpfahagtt!8e ^ 

A itttdy <rf hmaorrlUEic wptiwmla : Obaervatlons In *he«p »nd In monflon* 
^ hybrid*, N. Mow (R. Itt, Incorat/ff. SafxAi Ann. sta:. ^^Kr. Uuiol/MJ 
/a/fl/s BwftoOKPj d (/did), A^o, fe pp. tS'Ty5; (|6«. in /nhrnnt. Inxt \ffr i 

Rev. BcL and Pruci. Agr., 8 {1917}, So, 7. pp, lOW-ion: Ah». jtnrt 
} (JWT), Ng, «, p. 50P),— A short history of th^ us by various 

iarestlgatora la glveu followed by a deuiloa study of it observi^l m muto- 
rill from^the Naples Veterinary School and other dlsirh-ts t,f sfuitliorn Italy. 
Tbe symptoms and anatomical lesions lu siibacuij^ und dirturir fortos of Hji* 
illjtease are described. 

The ort^nlsm iJociffiM orUepftcii^, responsible for the 01)«ejis*‘, is ihoiyiuMf. 
jiK)a«v Gram-negative, nonmotUe, nonspore-formlnK. luid ueroWr. Iniiinine 
lenmi prepared with It agglntlnutes the strains of loumoThuglc si-plbnula t.r 
oiber animal species, thus justifying the InuTpretuthm (but the vurbius i<i(rulii« 
i» races of a single organism derived througlt anjlnmtizuthin in ..r^tanlmn^ tif 
urKrthcr species. For the treattnent of the <ll«*aKt‘ tUi> auilior rt*rui> u> tho 
ttnm vaccine treatmenrof Ihnhiger (E, vS. 11., ;if>, [i. 77} atid uGutk, 

A bibliography of 14 titles Is append^]. 

Theenayms of the tubercle bacillus, H. J, (’uki-kk und II. Swkanv (Vnur. 


^acf.. 8 No. B, pp. IBB-lSl, figs. S).— Studies im tin* uiitnlysis «if inbfMe 

bsidlll, previously noted (E. S. R., Sd, p. 181), were e(iru(!in..d Pv ii,,. dHi-rtnl- 
catinn of autolysis of bovine tubercle buctlU and a detiTmlnidlou of tlic a iuulno 
liitrogen in the autolysate. It was found t!uU “tnluTclo I.jmHII f.f Ik»i1i Ute 
Uman and bovine varieties possv^s autolytic enzyms, us ln<Ucutf«<i iiy du* iioic 
(Dflgulable nittogen and a-andno acid nitrogen liheruUNl ut Inculudur teni]«’ni- 
bire after the bacilli have been kilksl by toluene and clijundonn," 

Tile presence of Individual enzyms in the mlMTcle luvcdlus wus fbuennituKi 
i>y the nephelometric method of Kober and Graves (K, S, it., ‘\2. p. dioj uihI 
b.r examining the autolysate for the various produ* ts of enzyin u'tlon. It 
found that ”the bacilli themselves, or autnlyK;Ue,s tUercfruui, also 
a trypsln-lIke enzym capable of splitting proteins in alkaliuH solution, .m 
^rvpsln-llke enzym capable of decomposing rKpt<me its a<*ld wiiutiou, u w<-uk 
H*^lndike enzym capable of splitting proteins In ucid i!<duti<m, u micioasi* 
wpable of splitting nucleic add, and a urease cupalde of d(*« oujpo.sing urou. 

“The tubercle bacilli, or autolysates therefrom, do md i)ossi^s enzyms rupu* 
hie of hyt^iyzing starch or inverting sucro.se, deinonstrahie by tho delirute 
and Benedict picramto add method. Autolysates from tub^'nde baellli 
not possess enzyms capable of digesting elnstk* tissue prepaw i fr<im Iamb 
^^0?, or connective tissue prepared fr<mi tubercles, at least as jrirlb-aUv] by the 
‘^^^thods used for demonstrating these enzyms.” 

®<*vine tabercuIosU: Its diagnosis and control, V. A. Monrjfc (.imrr. Jour. 

2S imS), No. i, pp. J67-i72).— This article gives a ldst<^rical survey 
^f bovine tuberculosis and the measures taken in different countries lor Its 
a description of the nature and distribution of tlie lesions of tijc disease, 
1 
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and a discussion of the tubercuUn reaction. An inquiry into the am 
tuberculin has failed to produce a reaction on tubeitmloos animals has 
that the failure may be attributed to one or more of the f(dlowlng causes* jj 
The use of strains of tubercle bacilli which do not make an efficient ttUmoi; 
( 2 ) the use of cultures of the bacilli which are not irncqiaty grown and do 
contain a sufficient quantity of the specific protein to enable it to cause a letp. 
tion, f3) the Interpretation of the manifestations following the ate of 
eulln not made in |ccordance with the laws governing the reactimi betW€eQ it 
and the products of tuberculous lesions in the living animals, (4) the appii^,. 
tlon of tuberculin in the period of incubation, (5) the tubercuknu lesions faeini 
arrested, healed, encapsulated, or very extensive, and (6) repeated admloistn- 
tions of tuberculin resnltlng In the failure of the reaction after one or iDor« 
liiJectloDs. In the opinion of the author subcutaneous Injectioa has been moa 
satisfactory than other methods of administering tuberculin. 

The biological behavior of Piroplasma bigemlnum in cows In Sritrm.-. 
The variety acquired in the practice of semm vacdnatlon against rindcN 
pest, G. Di Domizio (Mod. Zooiatro, Parte Sci., fS (J917)t Not, ig, yj, 
tS6, ftff. 1; 11, PP’ 247-259).“-?. bigeminum in Eritrea is so widespread that 
practically all cows are afflicted with ft at some period of their lives. As t 
latent Infection it may not be detected by itself either clinically or microscopi- 
cally, but it Is very easily detected in connection with rinderpest An animat 
whose resistance is weakened by rinderpest is more susceptible to P. dipesiliiMi, 
which is often present tu the blood used for inoculation against rinderpat 
For this reason the author recommends that In serum vaccination against rlnder 
pest in Eritrea great care should be taken regarding the purity of the serum 
in order to have It as free as possible from the Piroplasma. This can best be 
accomplished by taking the serum on the fourth or fifth day of the disease at 
which time the symptoms of rinderpest alone are present, the circulating bM 
containing active rinderpest virus but with no Piroplasma or In such small 
quantities that it can not be detected In microscopic examination. The serum 
should notM)e taken on the sixth or seventh day of the Illness, becuuse the 
virulence of the virus Is more attenuated and because the P. bigeminum U 
probably present In greater numbers and in a more virulent form. 

A bacteriological report In regard to hog cholera, Q. P. Gasdenghi {CUk 
Vet, [3/iia)i]i Nats. Pol, Sanit. e Ig., kl {1918), No, 4f PP- 84“d8).— A typical 
case of hog cholera Is reported with post-mortem findings and a bacteriolopical 
study of the filterable virus obtained from the animal. 

The results led to the conclusion that the Voldagsen strain of paralypboul 
B can be found associated with filterable virus In hog cholera. 

Fundamental principles governing the control of hog cholera, D. F. Li;ck0 
{Amer. Jour. Vet, Med., IS {1918), No. I pp. 157-160, 299).— The principles aiv 
cussed are more thorough and efficient organization, attention to the sources d 
infection, more stringent quarantine regulations, and laws forbidding the 
of Iiogs affected with any disease and prohibiting vaccination eic^t by gradate 
veterinarians. * 

Statistics on the use of hog cholera antiserum and hog cholera virus, C 
Cole (/Imcr. Jour. Vet. Med., iS {1018), No. 4, PP- 175, 174)- — During the 
1017, 18.7 per cent of all the hogs in Iowa were immunized. The average 
tl^ntage of losses from the use of the simultaneous method in healthy he ^ 
over a period of five years was 2.1, the loss in 1917 being only 0.7 per ‘ 
rei)ort on 264,367 hogs, consisting of 92,943 sick or exposed and 171,424 hee 
hogs, shows a loss of 2.1 per cant of healthy and 15.5 per cerit of slek 
Of the hogs actually sick when treated, a recovery of 34.1 per cent is s ^ 
by the use of the serum-alone mefiiod against 29 per cent by the use u 
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methoa. The serum-aloDe tteatiaent th„ 

^ IB the case of sick hogs, although the aimnir. be nion. sue 

the standpoint of Immnnlilng hog^ "““‘'“eous method U «.mtrlor 
{tlMtons lymphangias In horses (CJin. l>t. rj/i,.,, „ 
a ims). No. 1-t. pp. U-I9. pI. this art " * ' 

(Bdeal fonns and symptoms of ulcerous Ij-mnhsnH.i ■'"“u.imrliUNi the 

tStaard badllus, the evolution and differential diarnosu Z'^T' 
inplijlactlc and thmpeuUc treatment. Jlsease, ami im 

InfeetiOBS catised by Bacterium pnllorum In adult fo-t. 

Bit. (Skoielitani Sta. Bui. nt (J9J7). pp. s~xo) 

tanltt of a study In which It was established that Bortrnsm ’ 

dtttsDsatlTe agent In an epidemic In adult fowls indlstlnenuhr. ? 

^ and pathological manlfestaUons from fowl tipLdd 

•The primary observations and the experimental features of , a. . . . 

M the coBdusitm tbat latent B. pullorum InfecHoo „■ T* ^ 

■soifeMatlons of fatal generalized Infection as a rr-suh o"f 
* other physiological changes, following the feeding of “ 
ante proportion of roughage In the form of oat husks _ « 

ot ^ 

trifio of ‘epidemic' diseases among poultry Amnr,i» ru iki ^ 

— a. 

■The existence of Intermediate bacterial forms, resembling B mrllo™- ►. , 
nrring slightly toward B. ffallinorum Klein Is suggeste,!, and It m 

r T« .. T ^ nlloru,,, II in onier .oTe,^Th^ 

bP« distinct pending their further study. It Is further .stiggestrsl bl. 7 
appears to stand as a border line group In the colon-typhohl lnt.T 
w-llaies, separating the actual paratyphoids (B. oallinarum. ele ) from the 
wusl paracolons (B. tuipeotifer, B. parntyphonuo A and 1!. etc.) It Is recorn 
untied that, in order to facilitate bringing ahout so.ne degree of order In iL 
Fwp of colon-typhoid Intermediates.' gas-formlng strains be referred to Ihe 
^(^on group, which should be revived; and that nnterogenlc form, only 
paratyphoid group, In which B. paUimrum might 

Kind as the type species.” 

The aathor reports that he has data on three epidemics In ndult stork due 
Uw agency of B. p^dlorum. These epidemics, two of which were somewhat 
separated parts of the country. In all throe 
s of the fowl typhoid type (B. gallinarum) were absent, yet the clinical 
^tjre*>d the pathological manifestations were those of fowl lyiihuid, 

A list of la" references to the literature Is given. 

Kti «tlolo^ of roup in birds, J. G. Jackutt {KarMasi Sta. Trek. 

It A summary of inquiries pertaining to ixmliry dlwuis^^s 

e station gave the following approximate percentage relationship of the 
diseases In Kansas: Roup 70 per cent, cholera 15 [mt cent, 
^**rhea 9 per cent, blackhead 1 per cent, and other troubles, Including 
^tc., 5 i>€r cent Losses to the industry from roup vary wtttj 
^ bt seasons, occasional outbreaks showing a mortality of from 50 to loo 
while in other years only 5 per cent of the fl(K*k may be Infecte<! wli), 
^ 1 to 2 per cent mortality. Cases that recover from rroip »re 

era tl ^^P^fitable, egg production generalli’- being completely susiM!ndt*<l 
jjj t>ird seldom fattens and may die later. 

oeoceiM.u^*^ the Investigations here reported small Gram-negative, dlp- 
^ rods, which did not form spores nor form gas In carbohydrates. 
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were Uolated and apparently deaerre rcw^ltion aa the etl<riog;ieal ^ 
r<mp, Thl* organism was recognized in smears from all cases of diphtberit im 
ocular roup examined. It was grown upon artifidal media and the diset^ 
reproduced, and a high degree of protection was shown against the Datum ^ 
ease after Immunization with pure cultures. A bibliography Is appended. 

A further study of the etiology of roup In fowls, J. O. Jacklet 
Amer. Vet. Med. Asmoc.^ 52 (1918), No. 7, pp. 85^-^8, fig. 1). — Addltlona! 
suits obtained In the work above noted further support the cUlm that a 
terlum of the Pasteurella group Isolated by the author is the etiological 
in roup. 

ETTEAL EHOIHEEBIEG. 

Surface water supply of North Atlantic slope basins, 1016 {C. R Oh 
Survey j 'Water-Supply Paper 481 (1918), pp. ITd+XXXF/, pl«. 2) —Tliii 
port, prepared In cooperation with the States of Maine, Vermont, Massiiri-.. 
setts, and New York, presents the results of measurements of flow mad** 
the St. John, Machlas, Union, Penobscot, Kennebec, Androscoggin, Presumi-^H 
Saco, Merrlmac, Blackstone, CJonnectlcut Housatonlc, Hudson, Delaware, 
quehanna, Patuxent, Potomac, and Rappahannock River Basins durlnj: 
Lists of the steam-gauging stations and the publications of the Geolorial 
Survey relating to water resources for this region are appended. 

Surface water supply of the lower Mississippi River Basin, 1916 (f*. 
Oeol. Survey, Water-Supply Paper 437 (1918), pp. 50+XXX//, pl$. 
report presents the results of measurements of flow made on tlie Arkanwis a-y‘ 
Red River Basins during 1916. A section on stream-gauging stations and ptiN’a- 
cattons relating to water resources is appended. 

Surface water supply of Hawaii, 1916 {V. S, Geol Survey, irrjfrr-K« 
Paper 443 (1917), pp. 224).— This report, prepared In cooperation wiih 
Territory of Hawaii, presents the results of measurements of tidw < 
certain streams and ditches and rainfall records of the Islands of Knuai, (v.hi 
Maul, and Hawaii for 1916, 

Southern California floods of January, 1016, H. D. McGlashaji nml F. C 
Ebekt {V. S. Geol Survey, Water-Supply Paper 426 (1918), pp. 80, ph. 10. m 
j)—This report, prepared in cooperation with the State of (;3aUfornia. 
precipitation records, describes the flood of January, 1916, and reports 
ments of flood nin-oflf in tlie various river basins wdthin the flood area. 

Rapid chemical determination of the potability of water, Comte | 
Pharm. et Chim., 7. ser., 14 {1916), Vo. 5 , pp. 155 - 140 ; oOs. in Cftcm. Ji 
( 1917 ), No. 7 , p. 857 ). — It was found that, as a result of the e;caaiinuri“:i f 
more than 250 samples of water in the Argonne region of France, in 
waters the amounts of nitrites in the same specimen may double In 24 h'^^rsj 
at laboratory temperature while pure waters show no such variation. ^ 
maximum action is reached In 48 hours. Two nitrite determinations are nu. . . 
one at once and the other on the same sample after 24 hours. By this roei.* 
even a very slight mlcrobic action may be detected. 

“ The waters of the Argonne region are graded as follows : Good 
NaCl, below 12 mg. per liter; NH„ below 0.05 mg.; oxygen consumption, 

1.2 mg.; nitrites calculated as KNO,, below 0.03 mg. If there is no 
after 24 hours. Suspected waters — NaCl, 12 to 20 mg.; NHi, 0.()o to ■ 
oxygen consumption, 1.2 to 2.5 mg.; nitrites, 0.03 to 0.1 mg., i t ® 
varies in the same sample within 24 hours, the limits are 0 to - ^ ^ ^ 

waters contain — NaCl, above 20 mg. per liter ; NHs, above 0.1 tag . , oL ^ 
sumption, above 2.5 mg. ; nitrite, above 0.1 mg. ; if there i^appreoi 
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1^ rotdi With 1:1.5; 3 concrete and provided’ wl,5 
^ of creonoted yellow pine and the shoulder* m all «.*« were «f « i 

it WM toUDd that “ In the case of the pavement built with the cwree *«t». 
pieof imported crushed stone, ttiere has been no brnkllnu or heavine TZ 
^ The pavement developed cracks, but the number of them us o.ima,^ 
.id, the number In the gravel concrete was U*., a., was also the width of th. 
„H8, No buckling occurred In the pavement built with the ,l«.p dll, I, section 
to which the coarse aggregate was gravel. There were numerou.s cru. ks, hows 
vwr. ruiiolng In every direction, those oi'currlng longtludlnully „( ih,. |,Bwtncnt 
.petting very wide. On the shallow ditch swtion of the afuvcl a,ncrcie 
o«t. had cases of buckling, considerable di.stumvs upurt. ,sr,irr,ul within a 
Kek during an extremely hot sitcll. leonsliu.llnnl cracks were also more or 
; ^ fWKlueat on this section, but there were few iUa)?t>n;i\ er.-iok.'i.'’ 

Tttts show adTantages of laying briclt directly on concrete bate, f 0 
Ji'nxT {Bnffin. Newi^Rec., 10 {ton\, Ao, pp. /iy,. jiuhe 

[aircwlty of Illinois are report^] (in m slabs, Ite hullug pljiin iMuerete sbUis in- 
iKitftl to represent ordinary concrete roads amj nionoJlihlc brick slabs (1) con» 
iiaing of grouted brick only, (2) with a tliln layer of muriar lo suHfiiitb 
■he surface of the concrete, and (3) with the brinks laUl dlrcrtly on ibo ^ni'n 
wete, Wire<nit-lug bricks were used In virtually all slabs. 


"CotnparlaoD of the results given in. the aoisuupHnyln;,' tHbuiution will show 
Ui when the concrete side of the slab Is fu tetjsiun the direction of the brlek 
mr?es has little effect on the strength, and tluit ilje nnsiulii.s of rupture U 
ir?)rox!mately that of plain concrete of the sain»> quality. This Is true when Un* 
^)ticme forms roughly one-half of the thickness of the slab. IVlth the very 
:tiu ba.ses, the brick makes up a sunicleut part of the total shib to govern \u 
sdiavior. 

“When the bricks are in tension there is a mtirked dltToreuiv In .sinojgih 
sUh (||e direction of the courses of brick, as would ht* oxjwstisl. llcrt* die 
with longitudinal courses show high strength, in most jnstiinci's greater 
that of 1; 2:3 concrete. This is doubtless due to tl»e fmi that the i^rleks 
lu such a way that a shearing stres.s Is set up l>etwwui tlie i^rh ks ond the 
and the bond In this direciion is sufficient to develop high ^ojuj strength, 
l'i>e slabs with transverse joints are very niu('h weaker since In this ejiw* the 
Is direct tension on the bond between the brick and the grout. Tlie 
with diagonal courses show a strength Iniermwilute ixiisvecu ilies** 
.. . 


‘‘Uttle difference in strength is noted between the * dry-layer’ tyi>e und the 
'll rect-con tact ’ type of construction, and what <Hfrerenre exists la probably 
'Ue 10 a difference in the grout The ‘dry-layer’ slabs use<l ii grout of J-ln. 
which a few tensile tests showed to yield a stronger grout iliau the 
used In the * direct-contact ’si)eclmens. The grout of l-lu* was 
^i'Jcdly more difficult to mix properly and showed more tendency to s^egregate 
did the other—a point worth considering in actual construction. In the 
fy iayer * type of construction the bricks show the greater tendenoy to sepa- 
from the concrete. The materials in a dry mix are never ussoclaUNj as 
as those In a wet mix, and consequently the cement does nut come 
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Into tm tfwrongh contact with either the sand graliw or the brick. The • 
layer ’ ia, therefore, weaker than the underlying concrete, and the boiwi ^ 
brick is not great ... ” ^ 

*• The monolithic type of construction combines the strength of the ^ 
slab with that of the concrete base in such a manner as to ^velop the 
mum In both, and these tests show that such a compound slab is fuHy 
strength to a concrete road slab of the same thlckn^ It appears, th«w ^ 
that in the monolithic brick road the brick and the ronorete should not be ^ 
sldered as separate uaks of a pavement, but rather as Integral parts of « 
structure, . . . With this type of construction it seems, thetefore*^*^ 
tlrely logical to reduce the total thickness of the slab, either by reducln T 
thickness of the base or by using thinner bricks, provided a sufficient * 
thickness is retained to furnish strength enough to c^nr the probable 
and this necessary gross thickness can be determined on the same basis 
thickness of a concrete road.” ^ 

Tests on nailed Joints in fir and hemlock timbers, H. P. Blood and H 
Plummer (Ada. in Engin, Ifews-Rec., 79 {19X7), No. 19, pp, 57^, , 

West. Engin., S {1917), No. 12, pp. 4^^488. Ags. 8).— Tests on the 
nailed Joints, using Douglas fir aftd western hemlock, are reported. Vh 4 
covered 110 Joints, 87 with Douglas fir and 23 with western hemlock. Aii 
were designed to show the strength of nailed joints with wire nails use^i a 
single shear. 

Safe values for nails driven In perpendicularly to the grain in either 
with the load perpendicular to the length of the nail, were establishei m 
follows: 10 and 12-penny nails, 120 lbs. load value per nail; lO-penny nail, m 
lbs.; 20-penny nail, 200 lbs.; 30-penny nail, 270 lbs.; 40-penny nail, 3.^ ibs^; 
50-penny nail, 400 lbs. ; 60-penny nail. 480 lbs. 

•* For nails driven parallel with the grain of the wood the figures above shotiH 
be reduced 25 per cent. All of these values should be reduced if the penetrati<« 
of the nail In the holding piece Is less than 50 per cent of Its length. 

” Other conclusions In the report are that the resistance of nails driven 
pendlcularly In the timber with the grain of the wood parallel to the load » 
but little more than for nails driven similarly with the grain of the wood 
pendicular to the load. It is also Indicated that the standard nail heat??^ m 
of proper proportions, there being no difficulty with the nail head 
through the outside timber. The strength of the Joint seems to be affected H 
little by the penetration of the nail in the centerpiece if that penetration \s # 
per cent or more of the length of the nail, but with less penetration the loadi 
were reduced^ and for a penetration of 30 per cent the strength reductic< 
amounted to about 25 per cent The examination showed that each nail la 1 
Joint seemed to support an equal proportion of the^load. . . . 

“ The resistance of the nailed Joint, if depending solely on the resistance 
the wood to crushing, varies with the diameter of the nail, other things beiai 
unchanged. On the other hand the resistance of the Joint, If depending 
on the resistance of the nail to bending, ’varies as the cube of the 
of the nail. As the resistance of the Joint depends on the combination of the* 
two, various sized nails give varying degrees of resistance, but it is 
that the variation of the resistance corresponds quite closely with the sqosh 


* of the diameter of the nail.” 

Belative resistance of various hardwoods to injection with creosote. C. 
Teesdale and X D. MacLean {U. 8. Dept Agr. But €06 {1918), pp- ^ 
12, figs. 16 ). — Creosote penetration tests similar to those previously 
for coniferous woods (E. S. IL, 31. p. 743) are here reported for some 
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^ InrortMt hMdwood wpaelta nattr* to thi» counirr Th. . 

^ tte Fowst Prodorts Uboratory maintained by 

„ cooperation witU the CnlTerefty ot Wlaeonsln. 

ne aabjeet matter la dlacuased under the following general h«rtin» • «. 
an itf the hardwooda, metboda used In the eiperl^ts “'‘‘'W. Sirne- 
^ method of applying the creoaote, factors aiTectlng pemnttm 

on^etranc^ grouping of species, relation of grouping to cimiu^da 
orntment, and conclnalona Notes on the characteristics of the v„rlo J 
iritt the results ef the tesU and a bibliography of rehu,„ 
tre tRpcnaed. 

Brnfannmachlnery situation, E. A. Whits ililimm m. rirc »,0 iloisi 
n, 1).-Tbe need under present conditions of careful ocerhaullug of farm' 
ddnery and early ordering of new machinery and reimlrs Is emplm»li«M 
Gas engine nomendature (Goa Engine. 19 {1911). .Vo. lu p„ 101^,5, _ 
IWs la the roiort of the nomenclature division of the .lata commute, of the 
Nttiooal Gas Engine Association. 

[lUgnetoa for farm engines], C. V. Hum. (Pmccr Forming, ts {wn) s’,„ 

7, pp. *5, 31. 34 , net- 9; 8, pp. 34. 34 . figi. S: 9. pp. S9. 36. 40 . fig,. 9; w. 
pp. 42, 43 , 49 . fies- 1; 11, pp. 16, 36, 31, figs, tl).— This Is a btIos of live arlldrti 
ija magnetos for farm engines. 


The relations of port area to the power of gas engines and its influence on 
regulation, J. R. Du Pbiest {Gas Kiujinr, la {iun\, Xuf. 7. pp. 

S,pp. figs, Experiments nrc n-fKirtod Hie elijis-t nf which wuh to 

present a method of determining the port area roqiiirfsl f(.r any fniitlousl 
kMd on a throttling gas engine operating on tlio four-stroke cycle aiid to siig. 
re*t a mcnDs of so admitting the fuel as to get the siiine degree of regtiln- 
ti«n throughout the full range of load. 


From a consideration of data obtained In testa of a horizontal tUmble-acflng 
ttndem throttling engine, operating on natural gas, am! the cha met eristic nirv«» 
of the governor used, a method was devise<l by means of wliich the relation 
between the travel of the governor collar and rx>rt area for a given power can 
be determined. This is expressed matlipinatically and by tabular data. 

A new fuel for internal-combustion engines (ffrt/. Patent nta (latri), 
VecK Bngiit., S9 (1917), pp. SU; ab*. in Sci. Ahs., Sa t, Pnuin,, 

to ilBH), No. S35, p. t20 ). — A British method for starting and running In- 
ternal-combustion engines is describevi In which the fuel can be preparwl in a 
plastic state from Ingredients Imlependent of oil fields. One er)in posit It ut con- 
fista of 41 parts pOtas.siam nitrate, 41 parts charcoal, and 18 rmris sulphur 
■1th moisture to make It plastic. The most Important feature Is the metluKl 
for obtaining partial combustion to provide a residue of energy after the fir^t 
to be used in a second cylinder by the addition of air or oxygen. Tie* 
^nd combustion stage may be further subdivided. The prod nets of partial 
^Hibustlon are mainly carbon monoxid, methane, and hydrogen. dlliite<i with 
ititmgen and carbon dioxM. An example of the use of this fuel Is In the stari- 
of an engine for which large air compressors would be neces><ary. By 
^hlng a cartridge of solid fuel an Independent reservoir can be lmme<llately 
charged ttith gas at high pressure and used for the engine. 

How to lay out and put up a Uneshaft, R. H. Swim (Power Farming, t€ 
No. pp, i).— The details of this prwf'ss are here given. 

The use of rope on the farm, V. Ovebholt (Agr. Col. Ext. Bui {OMo Stnte 
It jfo. 5, pp. 48, flffs. This bulletin is published for the 

of farmers and students and deals with rope materials and erm- 
*^ctloii; kinds, weight, and strength of rope; colling and uncoiling of rope; 
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whipping ends; rope splicing; rope baiters and halter ties; knots^ bniu 
and bitches ; and blocks and tadcle. Tabulated data on weights and 
breaking loads of ropes are included. ^ 

Movable hog bouses, J. D. McVain and B. B. Hurnm (0. S. Btpt 
Office Sec, Circ. m (iWS), pp, 8, fign. 7).— The advantages of colony or ^ 
able houses are discussed, and Instnictions^ illustraUoDs, and bills of maten-u 
for building tl^ box-shaped and A-shaped houses are givra* 

BUHAL ECOHOMICS. 

Factors of Successful farming near Konett, Mo., W. J. Spolmak {tr s 
Dept, Agr. Bui, 6SS {1918), pp, 58).— This is a report of a study of 274 fanm 
whieli have been divided Into the following types: Grain and live st<K*k grai 
only, grain and fruit, fruit only. The ^following 'table gives data 
variations found for these four types : ^ 

Effect of type of the farm upon investment, size, and imvinc. 


Typ^; of firm. 

Numbor. 

Total 

invest- 

ment. 

; Avetare 
number 
i acres. 

Labor 

iantM 

Grain ami live stock 

116 

111,015 

7,395 

7,594 

4 919 

i (kg ! 

US 

Grain 

66 

Vv j 

Grain anri fruit 

41 

68 ' 

le 

Fruit 

17 


ti: 



36 

SSl 


The author discusses the organization of farms by types, as well a 5 the 
profitableness of the various types, the proper status of the strawberrj' Indos. 
try In southwest Missouri, the speculative nature of fruit enterprises, mainte- 
nance of soil fertility, organisa^on of some typical farms, use of legumes, an ! 
tenure. 

The determination of the cost of production of farm live stock and datrj 
produce, J. Wyllie {Scot, Jour, Agr., 1 (1918), No, 1, pp. 15-29).— The auth-.r 
discusses the various factors to be considered in the cost of producing farm 
live stock and dairy produce. Among his conclusions are that home-gron^ 
feeds should be charged to the stock according to their farm market value ; 
also that special consideration should be given to the valuation of manurif 
from the stock In obtaining the net cost. He outlines various methods ihai 
may be used in valuing the manure. 

The cost of production of milk, G. A. Febouson {Scot, Jour. Apr,, 1 
No. 1, pp. 58-83). — The author outlines a system of bookkeeping deslgnol ' 
obtain the cost of milk, together with the different items that must be main- 
tained in order to obtain accurate accounts. He considers that there 
be a record book to be kept by the man In charge of the cow, together with i 
cash book to be kept by the accountant. He discusses the methods that are m 
be used in arriving at a fair price for the feeds raised on the farms, the 
of the farm manure, and of the live stock at the beginning and*the end of 
year. 

study of farm labor in California, R. L. Adams and T, R Keuy 
fomia Sta. Circ. 193 (1918), pp. 75).— This report discusses the ftrni 
shortage in 1917 and the probable situation In 1918. It gives detail!* 'd' 
reference to wages, living conditions, and sources of labor. The principal pad 
of the report consists of excerpts from reports made to the investigators 
various persons in regard to the labor problem. 
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org«il«a<m by-Uw^ C. R Bi«aerr ami o. p , 

W («i8). PP. -M).-The author* ^ve t 

^ttoanWKtoent to the Sherman anUtruat law comnionlr known „ ,he flay- 
^ WBWdment They dta<^ methoda of dealing with nootm^bera. dlfferenoN 
j„«*n nonstock and «ock forms of onmnlaatlon. dnaucln* and rwraetuatlu. 
organliations. and the relation of this amendnwnt to eilatlng oraan 
and hare also suitgested- forma of by-law, for . „a.peraUre nonproflt 
^rl^eting aasoclatlon formed without capital stock, 

Cooperative etorea in Minnesota, 1914, K. l>, DisANn nml V 
^Uinne^ta 8ta. Bid. i7i (i5i7), pp. Ji, jig,. |).^Ainon« th.- c,mdu.l.ns 
jroogbt oot in this publication are that the numbt^r of .v>oivr,itive m 

Hiofleeota Is about 125, changing very little. ANnit two^thlnU of tio* tmu. 
panics reporting paid dividends. For all slopes a(K‘<{uatel^ the 

tterage gross sales were $45,836 for 1914, the ratio of «x|H*nm‘ to ^roKs 
11,7 per cent, and the ratio of net gain to gross salens, 4.5 pt»r <¥ 01 . If th»* 
fotvcss of cooperative stores be measured by the ratio of not proiit to 
tflM, the factor showing the greatest lnftuen<e is the ratio of total op**r»tln« 
expense to gross sales. The rapidity of turn -over of stock gn>atly inftueihea 
lopcess. The sise of business has consirlerable iniltiem^ uihmi although 

lotne successful stores are found in groups of all .size's. In a husinosH of n gi\t*n 
Pie the most efficient management is securtMl hy the juanagers with the 


higher salaries. 

Modem market methods, A. L. Clark (.V. Dipt. Agr. Ihii 7 pp. 

pis. J2).— This bulletin calls attention to the dlfToront nuoh.Mls of 
marketing agricultural products In New .Jersey, and ixtints out tlie fihinrs 
Mceasary In any system to be successful, Annmg tlies<r factors are tlu* Mand- 
irltaitlon of grades, packs, and packages, nxiiMTatlve selling t^rgaiilxatlons. 
State regulation of the commission business, mmdelpnl promotion of rot nil nuir- 
keting, and thrift and more accurate infommtion on the pnrt of houHi*\vlve«(. 

The mill market for com and wheat, \V. U, C.vmk iSorfh fViroJino 
former#' Afarket Bttl., 5 (7978), No. 20, pp. /O).— This hull.dln (untnln.'* the 
a*iua! data with reference to products which th# fanners have f<»r sale, togiMlier 
with inforraatlon regarding the number of mills In the State grinding corn 


Md wheat 

Regpilatlons of the Secretary of Agriculture under the United SUtee 
Warehouse Act of August 11, 1916. — Regulations for cotton warehouses 
ir. 8. Dept. Apr., OtjUre Sec. Circ. 94 (191H), pp. nromut' 

ntrti January 4, 1918, are presented. The t(’xt oj‘ tie- lo^islJi!i(j!i < !■:. S. H., 3.5, 
I>.39S).l8 app«ided. 

Earcel'post business methods, C, C. Hawhakkr mid .T, W. JiAW (fK K, I)> pt. 
Former#' Bui 922, pp. 20, fig*. This gives detJiih**! ^ii;:;:(^tlons ro- 
f^Mtng means of obtaining customers and metho<ls <d <nrrying on hns}n4*s«. 
»itli samples of suitable bills, letteihemls, order blanks, and otlicr bn^lm^ss 
^orras. It points out that parcel-post shipments are inwasin;' in nutnlxT, 
^^Qgh probably they always will affect only a small [)erc»*nlag<‘ <d tlu- farm 
PfMuce going To market It is conclude^l that ilealings by pnnvl ixist slumhl 
^ ^ttccessfnl If the farmers are careful to keep np the (piality of their pnxluce, 
it B^ely and attractively, and meet engagements promptly, and the con- 
Water likewise observes business raethcKls in the transaction. 

Owgmphy of the world's agriculture, V. C. Kisni imrt O. K. P.AKrs d'. «. 
Ayr., OStee Sec., 191% pp. m pU. t. flO- fOAl.-The purix^- or (hi. 
is to show the geographic origin of the world's supply of foo-l of 
'**«' Important agricultural products, and to Indicate briefly the climatic, soil. 
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rv, 

and e«oiK>ni!c condit1oi» that account for tbo dlatrtbutloa of the 
live fftoch of the world The volume contains a sales of maps abovtor? 
means of the dot system, the acreage and jnx^duction of inracticaiiy ^ ^ 
of agricultural crops and live stock, not only for the United States bntS 
foreign countries, together with brief descriptive accounts as to the 
areas of production. There are also maps showing altitude and prectjHuui. 
for ail countries of the world. An introductory article on The Food Supply ^ 
the United States is Included, in which it is chnduded ** that the United 
is dependent on the outside world for very few articles of fundamental ii^ 
portance and that the majority of these are supplied by countries In the Weo. 
em Hemisphere.” 

Agricultural production for 1918, with special reference to spring 
Ing and to live stock { U. S. Dept. Agr., Office Sec. Circ. lOS U918), pp, _ 
This report contains the Department recommendations with reference to s<?r^ 
age of spring plantings and number of live stock that are deemed necesfmrr Ib 
order to feed our own population and to make up the deficit in the foo^ 
supply of the allies as previously noted (E. S. R., 38, p. 101.) 

Prospects of French agriculture, L. Mangii? {Rev. 8ci. Ports, 55 
No. J8, pp. 545-553). —The author discussed the crop situation In Frano t£ 
1918 as compared with previous years, together with the situation in 
countries. In conclusion he advises, in order to meet the present prices, th*t 
bread be made containing from 10 to 12 per cent rice flour ; that the colonial 
and other laborers In France be regulated and organized for agricultural pur. 
poses ; that additional tractors be manufactured and used ; that the prlcv cf 
wheat be Increased to stimulate production; and that some means be foaad 
for increasing the supply of artificial fertilizer. He also suggests that beiitf 
methods of distribution are needed In certain communities. 

Reorganization of agriculture in Prance, E. CoQuint (Ani. 8 (i Agn^n. 4 
«er., 5 {1916). No». 7-9, pp. S9S~4^9; 10~lt pp. 457-545). —This report M 
primarily with the lands which have been devastated by the war. It discisw 
the methods of reconstruction of the farm buildings, and the necessary api* 
cultural machinery, and also takes up the question of introducing new meiM 
of cultivation and of selling cro|b and of using waste lands. Attention Is 
to the questions social hygiene, eugenics, and the Influence of the extertfiv* 
use of alcohol upon the rural people. 

The food of France, D. Bellett {Paris: lAbrarie PHix Alcan, 1911. [Hr. 
pp. F 49 +[ 7 ]).— In this report are discussed the food requirements and sourvi 
giving details with reference to meat, fish, cereals, poultry, milk, butter, fruit 
and sugar. 

Agricultural statistics of Uruguay {Estadis. Agr. [Uruguay], 19 ts. ^ 
/F-fI 84 -f UUUXi/).— This issue continues information previous iwted & 
B., 36, p. 690) , by adding data for a later year. 

AGEICULTUEAL EDITCATIOiy. 

Teaching the value of the fundamental sciences te students In 
husbandry, B. S. Savagk and L. A Matnabd {Amer. Soc. Anim. Prod, 
1916, pp. 774-177).— In this article a plea is made for greater attention w 
teaming of the fundamental sciences liw training prospective teacb <|8 and 

vestigators in animal husbandry. ^^tion te 

The value of the fundamental sciences in teaching and in invest ^ 
animal husbandry, E. S. Savage {Amer. 80c. Anim. Prod, Proe. ^ 

81).— An outiine of a suggested 4*year course, with the approximate 
devoted to each subject, is presented and discussed, indicating 
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«f tile character ami amount of the fundaraenta! artencw 
|g teaching tte adeoce and a rt of animal husbandry and leadership in \iu. 
(auriefilaiiif W. C. OoFfrr (Anur. Soc. .4 aim, /Ytx#, iVoc. ijjj pp 
thte paper the author contends that the scm^uUM praclli'al ’subj.^U 
be retained In the animal husbandry curriculum. |,ut not pcruiltttHl to 

^goiiuteit 

(tQQfdinaiioXL of couma in uilmal husbandry, C. s. iM.rua ttmrr .s'oc 
Amm, Prod. Proe. 191$, pp. 7 d- 7 <?).^The author briefly reviews ti>e history of 
^ tetrodtKtion of animal husbandry courses ikto tiie a;:r|.Mi]tiinil c«>iJ(-jes f>f 
tbi* cwmtry and diacussea the present status of Uiese tintrses m H RKriooUurai 
o^W«« ^ Central West He unites that the {X)l)ei:es. in or«b‘r to sireuKlIion 
iDd advance the pedagogical signlBcance of animal husbandry laxtructlon, 
idopt uniform titles for the same or closely related subjtHts. cover much the 
0aie ground work In all courses having like titles, so arrange the as to 

In logical setjoence wherever possible from freshman itt s<*ulor yi^urs, 
(iearly define and estabUah prerequisites wlien necessary In oonmsilon with all 
foorses and adopt uniformity In credit hours so as to emjble the est'hnui:** of 
fredlts between Institutions of coraparable rank. 

CoBVcntlonaUam in the teaching of live-stock judging. K. u. Kouhes 
{. 4Mcr. Soc. Antw. Prod. Proc. Wt6, pp, /78-;w i .--The nuihor submits de- 
toM observations In substantiation of his (xmtentUm that tlm present leiirliing 
ftf live-stock judging Is not of the highest grade of e^lm-ailomd value. of 

iwlsck of scientific basis and of its large meusure of convetUlonullsm. am] 
pits possible methods of Improvement In the instruction. 

teaching breed history to advanced students, H. \V. MrxuYiuo (.taor, sac, 
IsiM. Prod, Proc. 1916, pp. An outline, in learhlnR Imrin* 

Jersey history to a class of graduate and advance! u Eider grml out (> ^snidcnts. U 
(4fcred as suggesUve of the subject matter of a course In teaching brE^nl history 
toft rather small group of advAtaced students »tK‘«dttlt?,tng in nnlrnnl Imsbiindry. 
Helpful equipment and practicums are also suggeste<l. 

Home course in soils and soil management, compil(Hl by C. K. Pr,^sK^^ »:1X 
t.llomcda. Cfli.; CompUer, J 9 i 7 , SooJm J, pp. It; t pp, “i. pp- 12; I, pp, !(i; 

I pp. It; inateers. pp, — This home course' in soils for (In* inm lnT couhIhii 
of a aeries of five booklets which deal resi>eotlvely with (1) tlu» (irl;;ln» fonrm- 
iloD, and composition of soils, and soil and plant grow'th: (2 i phyKh'.'i] prorK-r- 
tifs of the soli; (8) water supply of the soil, and soil icmpcnitEtri’ Eind drnln* 
wre; (4) nitrogen, Inocolatlou, nitrification, green manuring, luid croii roiJiti"n«; 
iq<U 5) the phofiphorus and potassium of soils, uiui acidity a n<l liming. Answers 
h> the question in each book are added In a separate pamphlet . 

Courses in agdciLlture on the home-project basts ilnd. lU., t^d. Uul 
n 1 / 917 ), pp. /Ip. 1).— This bulletin contains {\) outlines, «\>hh‘< t matti-r. 
lod references to literature for carrjdng out home v)r<)jw!ts in swine irro^luilinn, 
biby 4 )eef production, sheep raising, coU raising, dairy-cow management, 
raising, poultry raising, egg production, home gardening (als<i nmr* 
and truck gardening and gardening and canning), fruit growing, lundwamj 
fatdeulB^, potato growing, bee-keeping, and corn production; and (2) outlines 
.<»f courses in soils and farm crops, respectlcely, prepiir<Ml by M. U Khher, for 
fi»e seventh and eight grades and high school and vocational irradcs <t8 wcekj*). 
t»I«icUon8 are given to seventh and eighth grade, high schwl. and v^tionsl 
ttstiUers ^th reference to the amount of work to cover In one year, the seK-c- 


^ of projects, and the method of Instruction v 

»obi«t nutter for 1017-18 In natnnl Uttory, errlenltnr*. end home 
■Wins, bued on the Hew York State irUnbn* «« 

(Conwi fiwni School Leaflet, 11 um. »«• I- PP- <'0‘- *“ 
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I* Intended u a book of reference and sngseatloiia for teadtera, Indktd 
them what may be lonmed about a giir«i topic and waya In which bor^ ^ 
glrla may be led to gain the knowledge by flrst^daaa obeerrattoii and experii^ 
X^ort 1 contalna extract! from lettera from rural and urban teach^JT!^ 
their attitude toward and aucceas tn nature^stody work ; artldea by g a ^ 
of aclentific writers on such topics as the Migration of Birds, Keeping 
Herd Itecords, Handling Milk, Biting and Sucking Insecta, and PoUto Orol^ 
and descriptions of various birds, insects, common farm crops, weeds, 
Suggestions for using the technical knowledge are contained to some 
In the articles themselves but more largely in editorial notes Introducltot! 
various sections. ^ ^ 

Part 2, Home Making, consists of a special article on hand sewing, by Jni 
Gleason, including a few examples of the application of various proceesea ^ 
Part 3 is devoted to notes and suggestions on the teaching of nature fsm 
physical training, children’s gardens, the ’improvement of school grounds, 
servatlons on corn day, a general exhibition for farmers* week la FebruArr 
1918, junior home project work, etc. A brief list of inference books on 
study and elementary agriculture, home making, plant life, animal life etr k 
Included. ’ ^ ^ 

Eural science, including school gardening, R, N. Sheridan [Dept. \m 
and Tech. Instr. Ireland Jour., 17 [1917). No. 2, pp. 280-263). —After briefr 
defining the school garden, the author discus.ses its evolution and developm^i 
In Ireland. 

A primer of household biology, E. W. Gudoeb [Bui N. C. State Norm. <m 
Indus. Col, 7 (iflf7). No. 1, pp. JOS. figs. 25). — In this bulletin it U the purpose 
of the author to give students a sound scientific conception of some of the 
fundamental principles of biology and a practical knowledge of certain im- 
portant living things. The plan, which is tlie outcome of 12 years’ teaching 
of household blolog>- to freshmen students In ths State Normal College of North 
Carolina, began as a course strictly' in preparation for domestic science, biit 
has widened its scope to include some of the fundamentals of hygiene an»l 
sanitation and of the maintenance of soil fertility. It includes studies of a 
green alga, an animalcule, yeasts, bacteria, molds, and the cycles of mati-v. 
A statement Is made at the beginning of each chapter as to where and how ii» 
material needed can be obtained. 

The States Kelations Service and the cooperative extension service, A C 
Tbub [Gen. Fed. [Women*s Clubs) Mag.. 17 [1918). No. 1, pp. Jig. i>.- 
The work of the States Relations Service of particular interest to w’omcn j 
discussed. This includes home economics club work and extension activiiita 

MISCELLANEOUS. 

Report on experiment stations and extension work in the United SteUi 
1916 [U. S. Dept. Agr., Rpt. Agr. Expt. Stas, and Coop. Agr. Ext. Work. i. 
1916, pp. pl** 15). — This report, prepared by the States ReiatK>» 

Service for the fiscal year ended June 30, 1916, consists of two parts. 

Part I. Work and expenditures of the agricultural experiment 
J9/6.— This part Includes the usual report on the work and expenditures of th^ 
a^lcultural experiment stations in the United States, including Alaska, Hawaii- 
Porto Rico, and Guam, together with detailed statistics compiled from offidaJ 
sources as to the organization, revenues, additions to equipment, and eip«^ 
tures of the stations. 

The total income of the experiment stations, Including the insular statiooa 
during the fiscal year ended June 30, 1916, was *6534,073.90. (M this 



miscellaneous. 


890 


,j3(y»0 was derived under the Hatch Art. $719,999.75 under the Ada,.,. 4 ,^ 
pttS(7&34 from F-ederol appropriations for the Insular stations, $- Wsst w 
„ State appropriattona, $17,686.13 from individuals ..n, *^***'^|** 
SmM t™. ft- BO.™.,, 7 ft., ft. 

Blaceltaneons aources. The value of additions to the ,H)nl,,nM.n, of 
nations was Mtlinated at $1,018,976.06. of which $199.34,5.97 was for bulldln™. 
The atatlona employed 1,866 persons In the work of adn.lnl.-tratlon and m 
Of thl. m were also n, enters of the tea. hiUK- staff of tin. «,h 

and 861 assisted In farmers Institute and other extension work Durln- 
fteyear the stations published 1.733 annual re|s,rt,s, bulletins „nd elreularJ! 
.gregaUng 25.923 pages, and these were dlstribuhal to l.Ulukw «ddr,s«,«, on 
^ ngaluT mailing list 

Purt //. Cooperative extension u>ork in agrirulturv an<t home 
iP/$,-Thi 8 part comprises a report on the reeelpts. exi*enainirfs. an.! n-iaulU 
of cooperative extension work In agriculture ami homo (iNmmnh-H in iho rnliwl 
States, ot this, pages 17-150 are devoted to KMensimi Wt.rk In t!u‘ Smiih 
iwges 151-371 to Extension Work In the North ami W$‘ 8 t. (.kkom 3T:r;nr, to 
Farmers* Institutes In the United States In 1016, by ,1. M. Stt^lnmn. ami 
S7fi-400 to statistics of farmers* Institute nml extension work. 

Thirtieth Annual Eeport of Alabama College StaUon, 1917 {Ahhnmu ('ol 
f^ta. Rpt. m7, pp, 28).— This contains the organizalion nnniirinl 

mt'Ot for the Federal funds for the fiscal year ended Jiim> ;{ti. 1917 , j,nd n*) Kiris 
of the director and heads of departments on the work f>f the stinion darin:: the 
year. The experimental work reporteti is for the nmst part ahstrai i.il i 
where in this Issue. 

Annual report of the director of the experiment station on work don* 
under the local experiment law in 1917, J. K. nr(ir..\H (Ahhumd ('nl, .s’ hi. 
Cirr. 38 (1918), pp, 7-^2).— This includes a report hy the <lin‘( tur f.n the pri*i.'- 
re«sof the work under this law (E. S. U.. 24, i>. 400), a finum ini stnteinetit for 
the ye:ir, and reports from iieiids of departments. lm-!utllng detailed re|Kii {H nf 
b4*y9’ and girls’ club work and other cxtetislon aetivltie.'i. KxiHTlnu'iilii! work lu 
feeding is abstractcfl on page — of tliis 
Report of Hawaii Station, 1917 {lldu'tiii Stn. Rpt. lull, pp. 5f>. ph. s, jfu. 
/).— This contains the organization list, a sumnuiry liy i!ie jiu'r'momjsi In 
rharce as to the work of the year, and reiM)rts of the of horlh nliure, 

‘iH’Uiistry, plant pathology, agronomy, extension, and T»‘rritorliil mnrkeiln;'. himI 
the Glen wood substation. The experiimuital work recti nhsl is for the iooki 
pftft abstracted elsewhere in this Issue. 

Monthly Bulletin of the Ohio Experiment Station {Mo. Jiul. Ohio ,t 
No. 2, pp. ftf/H. 19 ). — This ruimbt^r contaiiLS an article <<ntii](Kl 

^"rphum As a Substitute for Sugar, several other iirtit-les ahsirte tt^tl ol-Kcwiicn' 
'J' this issue, and miscellaneous notes. 

Farm knowledge, edited by E. L, D. Skymoi;k ((garden rUp on4 ,Yctc York: 
bovhffday. Page d Co., 1918, voh. 1, pp. XVI-\-5r)2. pL 1, fujs. 72 f : 2. pp. 
■n7+558, pi 1 , figg. 677; 5, pp, N17+488, pi U fm- 7/.5; i vp. 

t 4^9).— This is a farmer’s cyclopetlia, consisting of a large loimbi^r o1 

*I^ial articles, many of w^hich are by agricultural college. r-NiKThnent station, 
U. S. Department of Agriculture officials. Volume l de:!l« with farm anl- 
^ia. volume 2 with soils and crops, volume 3 with farm miichlnei) , and volume 
i ^ith farm management, 
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Delaware College and Station.— The hortJcultnral department te ondeiiota, 
reorganization, C. A. McCue will retain general direction of aU its actlTltia 
bnt has been relieved of other staUon work. It Is expected that a rewawt 
hortlcnlturlst will be appointed. R. B. Pallthorp, assistant hortlcaltnrlit, iiu 
resigned to accept a position with the Bureau of Markets of the D. S. Depan. 
meiit of Agriculture, with headquarters at Spokane, Wash. 

M. L. Nichols, assistant professor of agronomy, has reMgned to accept a por- 
tion at the Virginia College In charge of extension work In farm engtoeenat 
and has been succeeded by P. M, Bast, Jr., assistant professor of soils an] ferti, 
llzers In the University of Florida. C. E. Nell, assistant agronomist in the tu- 
tlon, has resigned to enter military service and has been succeeded by GeoUrej 
Houghland. Dr. K. D. Mulllnlx, of the University of Chicago, has been tp 
pointed assistant chemist in the station beginning July 1. 

Kentucky Station.— S. L. Hlbberd, of the department of agronomy, and J. c. 
Field, field agent In cooperative purchasing and marketing, have realinel 
W. H. Simmons, dairy Inspector, has been transferred to veterinary wort it 
cooperation with the Bureau of Animal Industry of the U. S. Depaitmecl a 


Agriculture. • , ^ ^ ^ 

tonlslana Station!.— The legislature has appropriated 182,000 for the pur- 
chase of a college farm. A tract has been selected about three miles from tlx 
college grounds which comprises approximately 600 acres of alluvial lands .M 
500 acres of highlands, or bluff, soil. Practically the entire area is now In cul- 
tivation Plans for the equipment and operation of the farm have not yet beni 
completed, but the property will be taken over by the college of agrlcnUotr 
January 1, 1919, and used for instructional work. 

Klnneiota Univenlty and Statlom-The resignations are announced of W.U 
Oswald as assistant professor of botany, eltective April 18; Ben C. Helnilck is 
assistant professor of agronomy, effective April 1, to become Instniclor is 
agronomy and assdtiate agronomist In the Connecticut College and Stors Su- 
tton • William Dietrich as assistant professor of animal husbandry and anlMi 
husbandman at Crookston, effet-Uve May 1, to become county agent at Prestos, 
David 0. Sprlesterback as research assistant In agricultural •’lo'hemlstry. >4*^ 
tlve -April 1; and Carl Kurtzweil as assistant in cereal crops, effective Apr! L 
I D Charlton, professor of farm engineering, has been placed in charge of w 
work in army mechanics being given at the training school now In progress 

‘'’;eT«on--Owlng to heavy losses where ‘-J-re ^uej on .J; 
open range, a study of methods of Increasing the percentage of 'n ^ 

centageds as high as from 120 to 130 per cent, while on the range It 


above 85 per cent. , . bwe-iias. 

Porto Bloo Federal Statlon.-WllUam P- Tb M-iW 
has been commissioned second lieutenant in the Nat ona j-j - ^ nas 
land has been promoted to horticulturist and Leonard A. Dalto 
apObintefl assistant horticulturist. , 

Thode Island Station.-.Marguerlt6 W. Elkins, assistant in anlma 
and patbolog^^ has resigned. 
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from molasses 608 

prodactlon and use in Australia, 714 

production from raw materials. 317 

Aldehydes, effect on protein hy- 
drolysis 201 

Alder- 


analyses 309 

red, as a forest tree 310 


HcsroowithHS toopittsri, notes. 168, 450, 557 
ilfyrt>d€9 — 

ritri. [See White fly, citrus.) 
Mporsrioniei. [See White fly, 
greenhouse.) 

\!*yrodlds, remedies 58 

tifilfa^ 


as affected by sulphur, TJ.S.D.A. 221 

culture, Vt 434 

culture experiments 132, 133, 230 

culture experiments, Can 634 

culture experiments, Hawaii 827 

culture experiments, Eans 631 

culture experiments, Minn 132 

culture experiments, Mo $32 

Culture experiments, Tenn 334 

culture experiments, Tex 829, 830 

culture In apple orchards, TT.S. 

445 

culture in Imperial Valley, Cal. . 184 


Alfalfa — 4!^o&tlnuf><], 

• culture In iowa.., 

culture on alkali wll. r if! 

effect on soil moUiure. U.« I> a aiu 

fertm,erezperloentaK«i«!,r 

fertUlaer eipfrimente, Ma«_ jig 

fenmrprfxprrlmeots.r.SD.A- 131 431 

harrpgting with ahcep. I’.OJVA ’ lu 

hay, analyses, lad 

hay fer work horse*. 676 

hybrid orlgia _ 

inocylattou ciiH-rlmciua 134 

Irrigation experiment*. \si 

Irrigation experlnicats. K ki,x ' naa 

irrigation experlmeuta, L\8.l> A 4:u 

m«‘al, Bualystn.,,: 

meal, analyses. 665 

meal, analyse*, iil^b Arts 

meal, analyses. N.n 

meal, analyses, N.y state rtT 

nH*a}. analyses, Trx ^ jirti 

pasture for pigs j-.j 

pasturing exp<^rlinents. D.S l* a. OT 

root Ol»»‘aK«*, atudb's, N M»‘i tUrt 

rotation experiments, r S.D.A.. i;»9 

HHKl production, Idaho 755 

swi production. 1,11 

Rclf-sterllity 4^6 

Bllage from, Kan* ..., 665 

stem rot. lnT< 

toxic effect on plgx fisp 

varieties 4.I3 

varieties. Can 

varieties, HawalL,_ ^.^ 21 , 8*J8 

varieties, Mas* 

varieties, Minn 1.12 

varleUes, Mo, 6,12 

varletlea. N.Mcx 634 

Tarieties, Tex . _ . „ :t2, «29 

water reoulrenients, C S.D.A,. 434 

weevil , c 0 0 1 r ») 1 in w r s l e r n 

United State*,,. 163 

Algn*. destrurtioD In reservolrsi 731 

Alkali- 


effect on protr iriH 

salts, effect on nltrifleatlon..,. 
Allergy, parasitic, notes, N,I>*k_,.. 
Alligator pears. (Kre Avocados.) 
Alloxan, nitrification at affecli-d hy 

lime, Ala.College 

Allspice, pn wTvative value ... 

Almond oil, dSgestlldllty, U.H.n A-_- 
AlmoDdH, p<*rmeaMiity of seed coat-- 
Affemarto — 

citri ccrari n.var. description., 

oroatd, notes, Wts — 

golani, spore prodactlon 

tolatU, studies — 

soluai, studies, Wla^. — . 

sp. on apple - 

Aludta soechuri, notes 

Alum, detection in flour — 

Aluminum— 

chlorld. action on cymene — 

In plants, UlS.D.A 


8(13 

822 

6S9 


119 

469 

668 

23 

251 

451 

249 

451 

453 

465 

41r 


Z(m 

409 
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Alnminiiiii — Contlsned. 

•ep&ntton from Iron 

Amhlfimma MpUmum n^tp., de« 

Bcriptlos 468 

Ambrloo, tiso In 8«T«re burnt 885 

American Phytopathologlcal Society, 

war emergency board 100 

Ametasteffia fflabratc, notes 156, 368 

Amino acids, absorption by dlgesttre 

apparatus 866 

Ammonia — 

effect on oripositlon of house fly. 568 

formation from ^anamld 616 

oildaUon 811, 710 

synthesis, Haber process.i 423 

tit rations, Indlc^ors for 811 

. Ammonlflcatlon In tolls, nature 621 

Ammonium — 

citrate solution, preparation 206 

nitrate, effect on nitrogen-as- 
BlmllatlBg bacteria, U.S.D.A.. 724 

nitrate* preparation 1- 310 

presence In plants 629 

salts, fertilizing value 121 

sulphate — 

application 624 

availability in presence of 

sodium nitrate 728 

effect on burning quality 

of tobacco 140 

effect on soil acidity, Pa-- 20 

effect on soil acidity, TJ.S. 

D.A 620 

effect on weed growth In 

meadows 141 

fertilizing value 136, 

137, 229, 516, 624 

fertilizing value, Mass 218 

fertUlzing value, S.C 617 

for pineapples, P.B 748 

Injurious effect, Mass 624 

source, production, and use. 817 

use on peat soils 433 

sulphld, fungicidal value S58 

Amoblittsc, new genera 767 

Amphiacusta caraihea Injuiioua to 

plants, P,B 761 

Amphiscepa bivittata as a cranberry 

pest 559 

Anaerobes, pathogenic, biochemis- 
try 483, 603, 504 

Analytical methods, standard 606 

Anaphoidea conotrocheli, notes 665 

Anaphylaxis — 

papers on 680 

parasitic, notes, N.Dak 689 

studies 78, 181, 182 

Anaplasmosls In cattle — r 

In Philippines 183 

in Turkey 183 

' Anatidfe, shedding of stomach lining. 457 

Anatomy, history 571? 

Anoylie^ 

o(mptana. (See Strawberry 
leaf-roller.) 

flUbcottlana, notes 368 


AmAnpopom sory hiw i 

analyses 

loss In weight after 
poUinattOB and cross f^miUM 

tton 

short smut of 

Anmnla — 

experlmmital. In dogs 

Infectious, In horses 13 ~ 

Infections, In horses, NJHkl^ 
Anffitio tineavm n.*p., descrlp«o^3 
Animal — 

breeding problems, mathenmtl« 

in 

breeding, review of "inV^tTm- 

tlons ^ 

breeding, selection problem in'" 
breeding systems, formuu3 

for. 2 ^ 

(Bee also Cattle, Horses 

affl.) 

diseases In British East Africa, 
diseases In India 


diseases In Ireland ’ j 

diseases In Nevada 

diseases in New Jersey ... 

diseases in North Dakota iv.! 

diseases In Saskatchewan ji- 

diseases in South Africa 3 7^2 

diseases In United States i;3 

diseases In Wisconsin 

(8e« also sped/lc diseastt.) 
food products In United States, 

U,S.D,A 865 

husbandry, courses In 89T 

husbandry students, funda- 
mental sciences for 

meal, sterilized, manufactare._ 423 

morphology, history 5T2 

parasites, irtemal, collktlng.. 7fi0 

parasites in Paraguay 5S0 

parasites, notes 4^ 

Animals, fur-bearing, laws, U.S.D.A.. 45o’ 

(Bee also Mammals, Live stock. 
Cattle, Sheep, etc.) 

Aniiflostoma duodenole, tranfiuiS' 

Sion by files 

Anomala beetle, natural enemies — M* 

Anomala binotata, Ufo history 

Anopheles spp. as hosts of malarial 

parasites 

Anteris nepm n.8p., description ^ 

Anthelmintic medication, principles- 
Anthelmintics, eflSacy, U.S.D.A — ^ 

Anthenea peryni, notes 

Anthocyanln as affected by oridase- 

Antbomyidm, sub&mlly keys 

Anthonomes, notes, — 

Anthonomas — 

gran Sit. (Bee Cotton-boll 

pe^tor^ In Bessarabia 

t^fnatus. (Bee Strawberry 
weevil.) 

AnthostomeUa eoffem, notes — — — 
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Bcx determlna* Paire 

558 

eff«ct OB plant* 647 


CKBI **"^^’'* r 
«» p'» 

^Hi^psotla 

U 

U BMiit twatmeat- 


— ^'^ntluaed. 

ptrticfF nifTfr 
aphU, blick.l 


iffft P^ach 


88 G 

80 

58G 

179, 784 


^tl>rt*k* in Enjiand 282 

reri^ ot InToatlfations 1S2 

0 ttptoin*tlc. (See Blackleg.) 

483, 588 

ijtibodlc* — 

rriitlDO to utlgeB within the 

cell "S 

trtnsmi**10B firom mother to 

feto*. 284 

iMtieeret^ gep^matUU In West In- 

dj«t 

ifldcyctonlc itntns, formation, U.S. 

DJ 

latlfCB — 

dote and antibody prodnctloD, 

584 

latracntoneoua absorption 482 

predpitin, prodnctlon from bac- 
teria ^83 

itlatloD to antibody within the 
cell 78 

Astlteptlce— 

ictioD on necrotic ttssue 685 

BCV ^ 283, 782 

.*.atlsbeep hemolytic amboceptor, 

prceervatlon 181 

ABtler moth, note* 361 

'ati— • 

fnngne-growlng, In Louisiana-- 564 

Oramang, economic importance. 3G4 

of South Carolina 768 

predacloaa,wf Hawaii iii 557 

remediea 47 

white. <Sae Termite*.) 
iputelee — 

iiaerWa n.ep., deflcrlption 165 

yloweralM, note* 703 

4p^dhiii« ehrytompholi, note* 467 

itfc«loooma eyoMtie and Its allies.- 556 

ipftidcHqrrfat otpldtoti, note* 565 

ipUdldm— 

of California 260 

of Italy 460 

of Japan .... 463 

Apkldlda notea, Tenn 357 

Aphid*— ' 

InJurlona In Georgia - 256 

nomenclature 462 

wmedles 47, 169 

»*medle*,.G. 8 .D-A 56 


pumi. (i^pf Apple at’ 

hit.) 


sorW In 
iorbi, Tv* 
Aphis — 

Mary!,iiKl__. 

nicdiis. 

154 

561 

immindt 

y of tiS'xiiir 



brills 




f.di 

rosy, 111 

Maryland 


154 

rosy. In 

■Neva SivtU. 


ir.G 

yelluw. 

Slacking Bugsr .aiu. 

IMl. - 
Aphthous fi 

STor. ( tiff 

Toot and 

762 

mouth dia 

m»t.) 



•MS# in Maryland 154 

•«»«» remedlee 661 

forbetf, studies, Teun 867 

*f***i?pW. (flee Helou aphis.) 
•o^di-rodfato. (See Com root 
aphis.) 

la Korn Beotia 156 


dpApeut hcppcntlsiti B.sp dcRohp- 

, <07 ' 

Apiarlea — 

Inspecting Jb InGlniift 

Inspection in Wiscounln, 155 

Apiculture. {5cf Heekerping.) 

Apfospora camlojporo, nott'S t. 550 

Apie — 

f<t4Ciata, bionomics ^0* 

mcl/ifcra. {Srf Uccs,) 

Apluftoftoctcr Qjjropyri, occurn-nre in 

Montana -j-iy 

Apple — 

Altcrnarla mt, .nr i*. . hTi;} 

apliids, notes ;i5H 

aphis. corro<‘t name .juj 

aphis In Marylam! 15-1. 

aphis, rpmctltcs,. , ‘.57, s.'.; 

aphis, woolly, studiis 464 

bark canker, KiuOics 453 

hark disease, studies. 251 

bitter pit, InvejitiKitioiis 352 

bitter pit. notea. Can 640 

black rot, atudiea. 649 

blight, rralstance to, Teno 85o 

blight, studies 650 

hlislnr spot, studies , 251 

blossom wilt ami canker, sttirlluM 453 

blotch, treatment 551 

canker and blossom will, studies 453 

canker, treatment 639 

riiseasea and pesta, treaimeni, 

U.8.D.A 548 

diseases in Indiana, Ind 251 

diseases in New Zealand--.-.. 452 

dlseaspR, notes 550 

diseaaes, notes, N, J - 50 

ermine moth. Identity and dU- 

tributloo 

fruit miner. life hlafnry 261 

gnarly dlscaw. notes, Vt 453 

Jonathan spot, studies. IJ.S.D.A, 353 

leaf cast, notes - ^47 

leaf-hopper, life history and 

habits. 85H. 859 

leaf-mining case bearer, note*.. ^62 

leaf scorch, studies ^49 

maggot, Investigation 262 

maggot, remedies 858 

mildew in Washington 47 

mildew, treatment 47 
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Apple — Centiniied. Fife. 

parlogt, aiulysee, CooD.State 626 

■cab, description and treatment. 550 

■cab fnngnsi overwintering 151 

«cab, notes 848, 852 

scab, notes. Can 546 

scab on twl^ 251 

scab, treatment 540 

scald, studies, C.S.D.A 353 

seed cbalcls, notes 150 

skeletonizer In New York 60 

spot disease, studies 650 

spot diseases, development In 

storage, U.8.D.A ^ 753 

spot diseases, relation ^o soli 

moisture, U.S.D.A 753 

tree borer, flat-beaded, on pecan. 762 

tree borer, Sat-faeaded, on pecan. 

U8.D.A 157 

Apples — 

abscission of flowers and fruits, 

N.ir.Comen 745 

as affected by removal of blodins. 647 

as affected by spray materlale.. 166 

breeding experiments. Can 641 

breeding for late blooming, Mo. 639 

breeding In Canada 446 

conservation without use of 

sugar 716 

cost of production, U.S.D.A 844 

crab, seed production, 111 245 

croSB-polllnatloD experiments — 345 

culture experiments, Conn. State. 242 

culture experiments, Ind 641 

culture experiments, N.H 345 

culture experiments, Pa 42, 244 

culture experiments, U.S.D.A 443 

Duchess, Improved type 42 

dusting experiments, Can 546 ; 

dusting n. spraying 540 

evaporation 207 

ferlllizcr experiments 42, 540 

fertiliser experiments, Mo 639 

fertilizer experiments, N.II 345 

fertilizer experiments, Pa 244 

forcing experiments, Vt 443 

foreign markets for 42 

bandilug and storage, U.S.D.A.. 143 

Insects affecting 156, 460 

insects affecting, U.S.D.A 843 • 

irrigation experiments, Idaho — 242 

June drop, N.Y. Cornell 745 

keeping quality 844 

packing, Cal 246 

planting and care, Ind 245 

planting coats 41 

seed production, 111. 245 

spray Injary, Can 641 

sprayed, arsenic on, N.H 54 

spraying 660 

spraying experiments Ufl 

storage, U.S.D.A 143, Ml 

storage houses lor, U.S.D.A 88 

variability of yield, U.S.D.A — 744 

varieties, Tex 41 

vaTleti», U.S.D.A 142 | 


Apricot gummosis, des^ptioa.,^ 
Apricots — 

fruit stocks for 

varieties, Tex 3!^^“ 

AproetonewM ewfaisophapvin 

and n.sp., notes 

Aqueous vapor In atmosphere, con. 
densatloD, U.S.D.A 


Ul 

Vi 


Arachls oil, accessory growth ‘ 

stance In ^ 

Aracerut fatoiculatiu, (See Coff^ 
bean weevU.) 

Areca palm koleroga, notes 35 j 

Arffinetia indica affecting sugar lane ^ 

roote 

’ — * — jji) 


Arginln — 

metabolism 


nutritive value. 


Argitlui foliaceus, notes 

Argi/reatMa confuoella, life history! 26 j 
Ari«ftda adscensioni#, studies. . J 
Arizona Unlverrity and Station, 
notes 1 


Arkansas — 

Station, notes 

University, notes 

Armlllaria root rot on English wal- 
nut... 13 J 


Army worm — 

fall, on cranberry lSs» 

life history and remedies, U.S. 

D.A 54 


Arsenates, effect on sugar cane roots. 
Arsenic — 

determination In Insecticides... 

effect on soil bacteria 322, 

In hops, U.S.D.A 

on sprs^^ fruits lUid vege- 
tables, N.H 

toxic effect on plants 

Arsenical — 

dips, oxidation 

poisons, nse of fungicides with. 

sprays, spreadera for - 

*teprays, use against wild morn- 
ing-glory, Cal 

Arsenloos add, effect on sugar cane 

roots 

Artesian wells in western Queens- 
land 

Arthritis, chronic, In swine 

Artichoke — 

diseases, notes, N.T.State 

Globe, culture and use, N.T.State 
Asbestos stopper for use in distilla- 
tion 

AscarU — 

lumbricoidet and related forms, 

life history, U.S.D.A 

catalase content — 

Aicheraonia (euhenaUt) on star scale 
Ashes, analyses, Conn. 

Asparagin, nitrification as affected j 
lime, Ala. 


2as 

Sfd 

» 


62'* 




23' 


&91 

m 


41 

4! 


15T 

625 

lli 
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viptrtSS* — 

beetle* ootea, D.a.D.i Cl 

bfbcdlnf and ielectloD, Mo 640 

fgaaint, 0.8.D-A 41 

esltim* U.ED.A 41 

^mn eiperlmenU, Pa. 40 

ItkUoctoiUa disease, treatment- 64S 

nift, notes* D‘8*D.A_— 41 

nrletIes,^Pa 40.241 

as a temporary forest type — 847 

ItpirgiOu* growth tn plant de- 
fections 624 

j^pbgjt, prodocDon In United SUtes 692 

ifpkosdyiia weMeri nj»p.. descrip- 
tion-- 

iMfidiotiphOint* citrinui, endopbagy. 460 

HfiHotut— 


ptnticiotMtt (£100 Ban Joa4 
scale.) 

rapM. (i8oo Greedy scale.) 


fpp. on ollTe. Cal — 157 

Aipllogastrids of North America— 365 

color Inheritance and sex ratio^ 674 

.iiMclatlon of— 

American Agricnltnral Colleges 

and Experiment Stations 800 

American Dairy. Food, and Drug 

Onicials, proceedings 768 

Utenkewiium ooriolooiim {A. quer- 

ekM>la), notes 664 

iitrapoltfs llstology— 481 

.itoola crypta, notes, 'D. 8 J>.A — - — 363 

ilJIalla fi4eca, notes 164 

Atnometers, discussion and use 523 

A{m<Mq>here — 

and the Ndrd. aqueous exchange 

between, U.S.D.A 812 

aqueous vapor of. U.S.D.A 210 

Ionic densities, U.S.D.A 610 

moUtnre (^ndltlon, lnd|z 622 

motion In lowest layers, U.S.D.A. 511 

nitrogen In, U.S.D.A 509 

radiation in, U.S.D.A 210 

revolving fluid in, U.S.D.A 611 

transparency for ultraviolet ra- 
diation, U.S.D.A 611 

windy, Ddppler'a principle, U.S .0 

D.A 610 

Atmospheric — 

electricity during solar eclipse, 

U.S.D.A— 610 

optica! disturbances, U.S.D.A 611 

polarisation from great heights, 

U.S.D.A 811 

pressure. (See Barometric pres- 
sure.) 

temperature. (See Temperature.) 
tewM, occurrence In liooislana 564 

tUopeiMia plehtiis, life history 657 

of August, 1917, U.S.D.A 210 

Aarwu, device for observing radi- 
ants, U. 8 .D.A 611 

Australia, tropical, settlement, U. 8 . 

Da 812 

Asiosaert* fanus, notes — 159 

Anioamylases, nitrogenous, notes 811 


culture 

improvident, lUw.u'l VI 

A^otoh.,cUr aw- 

fliatlon of nitrogcij 

in HubMan 4 *^ 

revli^w of InvfstijTstloti* 4 ^^ 

Asotobaotcr, with m»t7r 

Pl«nts_. 

Bubul \! 

Bacilli, paihosidic. .U-tivtiooTu VaT- 

er and ei-wajj,. 

Bacillat — ' 

aftorfot in 286 

bofaliMu,. roladon tu t»rVer 

l>oliK)nlujt, K V . , 3 K 3 , 3 H 4 

rtfrimucafdn* n.Bp.. ilrurrlptU)!). 862 

coN Cf/wwnnl^, arfloT! nn pliuoRr 
and nmnnltol hi j^rt-nonri* «f 

- 709 

Coh, hinjcrvlty in 3 sa 4^4 

C'WhUoIos. * 35 ^ 

ciinu'ulirtdfl, UoUtU.ii 

- ,U2 

hiiplontnnua n.«p . doirrlpf >„tj , 163 

hpanj parnMhrin;: Kipb.v ninth. 169 

ll/m«nfri<f parasiti/lne j^tp-y 

inotb Ujg 

m(liArmth(r^ !<liidl<“s .. J<J 2 

moralun* n up.. rliNcrlpiloiu _ 260 

orhtpticuf, biudit'H KM 7 

rtt’rfrinijrtiJt, stmlli n .. . iilS, 64 ^ 

MippuriitlMn dui* (o 5 K 8 

umci/matii, arid proofio M nf 

btrnluK_.j_*. 486 

xotto, toxin of. 4 (p} 

HpftrtjJtnrt, bio< In tnliitry „ iH'A 

aphrogi'ncf, Htudlrs . 60,1,604 

tpphi ofUlinanim alt'aUfacirnm, 
biochemical and agglutinating 

propertlo*.... 788 

typhoxun, longevity In water 4K8 

tcelthii niid blarkh-g bnrillut, re- 

aemlilatire 687 

wcichh, antitoxin for - 879 

tedchh, studies... 483.603,604 

ipclcbii, toxiDH of.--—- 378.684,786 

Bucon. price in England ft<i^ 

Bacteria — 

agglutinating, blochemiral activ- 
ity 

aa affected by presaurc 684 

as affechd by aptr<-« 469 

determination in ice cream, 

U.S.D.A ^5 

determination In milk..- 615 

in milk. (Mdla. etc, {See Milk. 

Soil, etc.) 

* nitrogen-filing, action of olygo- 

dynamic cleiDcnta on- ^28 

nitrogen fixing, of manure 27 

nitrogen-fixing, phyalology and 
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BactcrtA — CoBtJnoed. Ptf*. 

parat7pbold'«nterltldis, dlffera)> 

tifttlon — 284 

prodoctJon of bomns by, Tens.. 829 

relAtloo to coftgoUtlfm of Utex- 881 

Tloblllty In water 488 

Bacterial diaeaaei aa affected bjr 

Roentgen rays 

Bact^um — 

oeropenoa, longeirity in water — 488 

aeophile n.ap., nitrogen fixation.. 27 

oitrarcfodcnBt notea....-.-.— 854 

ifH^orfena In sugar 806 

mori, studies 851 

phaeoU as cause of bean stem 

disease...— 148 

pttWorttirt, fermenting properties. 180 

pullorum Id adult fowls, R.I — 889 

pullorim, Investigations, Mass— 281 

tanffuinarium, fermenting prop* 

ertlea 18 *^ 

$olanace(inifn^ studies 250 

soUmacearum, treatment, U.S. 

D.A M 

tnltacum n.sp., notes 150 

tabagum, studies, TJ.S.D.A- — - 852 

tronSlttccns n.sp., description, 

U.S.D.A 548 

tumefaoiens, studies 648, 852 

tumefacieiUj studies, Tex 852 

Bakerophoma sacchftH, notes 550 

Bolonlnus caryce — - 

notes "^52 

studies, C.S.D.A 157 

Balsam fir, growth In Adlrondacks-- 847 

Bamboo- 

grass as a forage crop, Hawaii— 827 

propagation and description — 751 

Banana — *’ 

borer, notes — — 164, 364 

diseases, studies, Hawaii 848 

leaf diseases, notes — — 651 

moth, biology and remedies 59 

flklns and stalks, analyses, Conn. 

State- ' ®26 

wilt or Panama disease, studies, 

757 


Bananas — 

culture 43 

culture experiments 846 

‘ Hua Moa variety, tests, P.E 749 


of Hawaii 541 

Barium — 

effect on nitrogen-fixing bacteria. 428 

effect on Splrogyra 27 

In plants, C.S.D.A 409 

toxic effect on plants ... — 628 

Bark — 

beetles, new, of Canada 163 

ringing, effect on trees — — 128 

'Barley — 

bacterial blight, studies, U.S. 


D.A 548 

bran, analyses, Mich 368 

by-products, analyses, N.T. 

State 57 








Barley — CootiBiied. 

daaslflcatUm, U.8.D.A...,^ 

culture, Ner — ^ ^ 

culture experimesU Vlti m 

culture experlmats. Can. ' ** 


culture experlmesta, Kans.^^. 

culture axperlmenta. Mo II 

culture experiments, Tenn 

culture experiments, TV* , 

culture experlmmita, Wye 

culture for chicken fecd,Bai^I 
culture for winter forage, r«i 
culture la New South WaIet_.I 

culture in Wyoming, Wyo 

culture on moor soils 

fertilizer experiments 122. 726, 

flour, analyses, Can 

growth in assodatlott with 


614 

6n 

615 

8m 

m 

iM 

83T 

211 

627 

122 


weeds- 


230 


754 

liming experiments ^ 

milling Tilue and use, N.Dak.. 6<a 

rod-row teste, technique, C.8. 

D.A 426 

seedlings, growth in nutrient 

solutions 7 j^ 

smut In Dutch East Indies 44 & 

smuts, description and treat- 
ment, 

Tarieties 482, 433, TM 

varieties, Can 634 

varieties, Ml^ Itl 

varieties, Mo 632 

varieties, Mont 833 

varieties, Nev 63^5 

varieties, Tex 83o, 

varieties, U.S.D.A 30, 131 

varieties, Wyo 134 

varieties for New South Walei, 628 

varieties for the Dakotas and 

Montana U.S.D.A 

varieties for Utah dry lauds, 

U,S.D.A 

varieties, Identificatiou, US. 

D.A 

Water requirement, Wash-f- 

yields In Australia 
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application, Hawaii 

decomposition in soil — ^ 

fertilizing value 133, 238, 233. 43^ 

fertilizing value, Minn 120. 

fertilizing value. Mo 

fertilizing value, Pa 

fertilizing value, U.S.D.A — — — 

fertilizing value, Wash 

fertilizing value, Wyo 

preservation experiments 

use on moor soils.--—— — 

utilization. Wash — 

value and conservation 

Barometric pressure, relation to 
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transmission of plague by 669 
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deatmctlve distillation 
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808 
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m 

m 


extension work In, 

handbooks 
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notes. 
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wintering experlanniH, Temi,,. 

wintering in Ontario.. 
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loaf hupper, stodlcg, Hub 

pulp, dried, snslysee .'ifiu, 

pulp, dried, analy^^s, MaM .., 
pulp, dried, irmlyses, N H. 
pulp, drlwl. analyses, N.F. ^tB^e 
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UectU-B Injuring cotton In ArUona 
lU’Ctfi— 

fertlliaer expcTlmenls 

fertilizer experlmerjts, Mass... 
|eld or fodder, (.See Mang*4s,) 
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winler storage. Vt 

Renzln. petroleum, aa a vermifuge, 

- 
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relation to diet 

Iroatmt’Ot 
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Bhlndl. boltworms attacking 54 
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albumotee in body tissue and 

Mood--... 366 

anaphylaxla-. 181 

apples, abadasloo of flowers and 

fnilta, N.Y.CorDell 745 

bees In relation to Are bUgbt 164 

birds of America 652 

blood of domestic animals 481 

blueberries, N.H 43 

Caloaomo spp., U.B.D.A.. - 61 

canning and preserving 114 

climatology 317 

colloidal chemistry 820 

cotton bollworm, pink 765 

cotton, Egyptian 533 

creoBoting of hardwoods, U.S. 

D.A 893 

currant fruit fiy, Me 466 

dlamlno acids In the diet a 669 

diet defldeney diseases 569 

egg production, feeding for, 

W.Va 677 

entomology, American economic, 250 

entomology, Canadian 256 

field experiments, U.S.D.A 430 

fruit trees, variability of yield, 

U.S.D.A 1 744 

germination In Gramlne® 25 

grasses of Java 528 

Helopeltls 269 

heredity In morning-glory, N.Y. 

Cornell 760 

Homoptera 3C1 

horses, breeding, care, and man- 
agement 275 

Inheritance In peas 822 

intestinal ffora of swine, Eans, 876 

Lygus, N.Y.Cornell 461 

manganese, determination 205 

manure, decomposition In soils, 

U.8.D.A 624 

market gardening- 842 

Membracld®, N.Y.Cornell 462 

moDonchs ^ 254 

N®pleria ffruberi 556 

nitric nitrogen, determination in 

soil 112 

nitrogen fixation 325 

onion neck rot, N,Y. State 461 

peaches, N.T.State 43 

plant physiology 625 

poultry raising 776 

proteins 708 

quassia, insecticidal value, U.S. 

D.A- 56 

rainfall, U.S.D.A 209 

roup in fowls, Kans 890 

school lunches 167 

seeds 343 

septicemia, hemorrhagic 887 

sewage purification 691 

sex characters, secondary male, 

In female birds 171 

soil addity, U.S.D.A 512, 720 

soils, hygroscopic coefficient, 
U.S.D.A 211 


Bibliography of — Continued. 

strawberry weevil t-.. 

stream-fiow measurement,-^ 

sugar cane diseases 

sweet dover aa a green msare 
N.Y.Comell 


trees, Influence of source of 
trematodea of North America 
water requirements of Manta 

Wash— ’ 

wheat, durum, U.8.D.A _ " 

white grubs 31- 

xenla — 3 

yeasts, effects of salts onl3 

xoology, Canadian 3 

Big Lake Beservatloa as a '^mi 

refuge 

Bilharsla, traimmlssion by flies, 
Blllbugs — 

In Minnesota — - 

life history and remedia, r.8. 
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Bindweed, eradication, Kans ^ 

Biocharacters, defluiUon 3 ~ 

Biographical sketch of C. A. 

mann 

Birch, destructive distillation 
Birds— 
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attracting, U.S.D.A 

- — 53. 

attraction and protection. 

4J: 

bioloirr. textbook 


books on__ 

53. 255, 25*1 
2v3 

eating poison Ivy fruits. 

female, secondary male 

sex 

characters In 

— i:i 

game, of West Virginia.. 

356 

honseft, . , 

2-Vi 2-56 

migration in Switzerland, 

n.8. 

D.A 

— 5n 

natural enemies of 

M 

nestling, food habits 

45? 

of America, treatise 

652 

of Anamba Islands 

556 

of British Isles, treatise--. 

w: 

of Colombia, treatise 

761 

of Java Sea islands 

556 

of Louisiana, agricultural value. ^ 

of Afinn^’sotfl. , - 

J55 

of Missouri, notes 

556 

of North America, notes— 
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__ 344 

of west central Oregon 

255 


book 

shedding of stomach lining 

textbook * 

Bison. (i8ee Buffaloes.) 

Bltterweed, toxicity, A!a.CoUege-.- 
Bitumeus and bituminous rock, pro- 
duction fa United States 

Black scale in California, Cal— — 
Blackberries — 

culture, 

culture, Wash 

culture experiments, Ter 

fertilizer eiperlmeats, Mass 

sprayed, arsenic on, N.H 


4JT 

11H5 


m 

m 
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of Kortb America 25g 

pli^idolofr oi digestion 55S 

tlepA^rocalye giQiMte<h~- 
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tnrpentlne-Uke essence from 447 

BKim leuoopterut Say. (Sm 
OlBcb'bog.) 

Bilitsr beetle, ash gray, notes. Tenn.. 3bS 

Blood — 

dried. (Foe Dried blood.) 

lat of anemic dogs 583 

meal, analyses, N.Y.State 67 

meal, analyses, Tex 369 

meal, tertllltlng value. tl.S.D.A- 422 

of domestic animals, pathology. 4S1 

serum, method of obtaining 181 

Blue grass, liming experiments, Pa._ 219 

Bluegum oU Industry in Nllglrls S 

Bleeberrieo— 

canned, examlnatton, Me 16M 

culture, N.H 49 

Body lice, papers on 765 

Boll weevil. {See Cotton>boll weevil.) 
nollworm. (Fee Cotton bollworm.) 

Bomh*$ auricomvSj life history and 

bionomics 564 

Bombus, paper on 256 

Bmbtfg dIoH. (See Silkworm.) 
hone — 

char, analyses, Can 626 

dissolved, fertilizing value 527 

dost, fertilizing value 510 

fwds, analyses, N.H 600 

granulated, analyses, Mich 308 

ground, analyses, Tex 300 

meal, analyses, N.Y.State—,— 67 

meal, fertilizing value 519, 527 

meal, fertlUzlng value, Mo 217,010 

meal, fertilizing value, S C 517 

Books on- 

agricultural cooperation 100, 101 

agricultural Imprcvemcnt In 

England 90 

agricultural legislation 40:1 

Agricultural machinery 402 

sgricniture 406, 890 

Agriculture, French, In Xisr time 90 

Agriculture in Germany and 

France 293 

ADlmal morphology 572 

beekeeping 164, 364, 564 
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birds 53^ 94^ 193^ 255, 2.50 

birds of America 652 

birds of British Isles 857 

birds of Colombia 761 
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food, liactcrliil<*glr.-ii 
food ronsorvHUon, , 
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greenhoasoa uu 
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Insects . _ . . 2 :iO. TOi 

Insects of .. 35K 

InstMts of (ln'.'if Hr) til In. ,, , 557 

irrigation eiiKlioerlnc ,5-‘o 

Irrigation in IJnlhd ,, 

land cjearliiK and gnjldilng . 4'.K. 

landscape debjgu . 542 

live stock dlsesKcs.^ I''?, "hi 

lumber, kiln dr.vln;: 40 

niaiiiiiialK of Aim iica.. . r.fcj 

marketing, cooierativo — . — 

Mendolisin 3o; 

mbToorganiHius, paltergenb* — » 4>"o 

milk hygiene 
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nutrition 40H, OQl 
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Books OB — Coattnned. Ftfs. 

plsjBt pr<^gatlon 539 

potatoes — - 995 

poBltr 7 booses and appliances — 190 

prerentiTe medidse aod by* 

giene 882 

proteins, phjslcal cbemlstrx ... 708 

pruning 63» 

rabbits 1'3^^ 

rabbits and cayies 577 

rhododendrons 542 

road building 692 

roses 

rural economics 196 

rural sociology 80 

serums, Immune 978 

soil pbyslcB and management — 698 

soils and fcrtHlsers 198 

spraying 40 

sterility In cows 280 

sugar manufacture 608 

‘ tea i 347 

tractors 390 

tuberculosis, bovine 286 

twine 674 

batter making 281 

vegetable gardening and canning- 94 

vegetables 343 

veterinary obstetrics 78 

veterinary pharmacology and 

therapeutics 680 

veterinary surgical operations — 781 

water analysis 313 

water, bacteriological examina- 
tion 11 

water supply for villages 48S 

wheat and 1|9 products 638 

wood, seasoning 248 

wounds, treatment-.— — - — -- 283 

xebu cattle — . — 69 

zoology, economic 456 

(Boopftttiw) Margaropua annulatua. 

{See Cattle tick.) 

Bordeaux mixture — 

acid and alkaline— 163, 164, 756 

effect on leaf transpiration 126 

fungicidal value 454 

fungicidal value, Conn.State— . 235 

use with lead arsenate 258 

Boron — 

effect on wheat, XJ.S.D.A — — .. 22 

toxic effect on plants 629 

Botany — 

elementary course In 795 

relation to scientific agriculture 697 

textbook ‘ 728 

Botfilea, horse, Investigations 83 

Bothriooepholus lotus, life cycle — 783 

Botryo^j^odia — 

. sp. on coconut — .... 758 

theobrom®, notes 62,63, 759 

Betrytia — 

aim, studies, N.T.State 450 

sp. on — 454 


BotBUSM f 

due to caaned gooda. Cal 

Id man, notes. Ky 

Bovie potentioniteter, value— 

Bowlin, use as a food.— 

Box elder aphid- 
notes 


21^ 

ni 

m 


studies, Iowa — 


- 25T 


Boys, city, agricultural instrucUoti 

for 

Boys* — 

and girls* dub contests In Can. 

ada 

dobs, food production by 

Brabantia rMsoIevca, redescriptloa, 

Braohydeutera argentata, notes 

Bracken poisoning In horses 

Braeon v., parasltlsiii 

Bran — 

analyses, Qui 

determlnatloo In flour and bread 
{See olae Wheat, Corn, etc.) 

Brossolis {ithmia in Panama 

BrasU-nut oU, dlgestibUity, C.S.D.A, 
Bread — 

antinearltlc properties 

conservation in United States-- 

dried, analyses, N.Y.Statc. 

economy of different sized 

- loaves 

making, chemistry of 

poisonous 

purchardng and use 

use 

Breadfruit dleback and leaf cast... 
Breakfast foods. (See Cereal foods, i 
Breeding problems, matUematlcB In. 
{8ee alao Animal breeding #s4 
Plant breeding) 

Brewers' grains — 

analyses, Mass 

analyses, N.H 

dried, analyses 

dried, analyses, Mich 

dried, analyses, N.Y.State 

dried, analyses, Tex 

Brick, laying directly on concretk* 

base 

Bridges — 

construction In Ontario- 

slab and girder, plana 

Erlne salts, analyses 

Bromln — 

In German potash salts 

toxic effect on plants 

Broom corn — 

cnlture experiments, Tex 

cnltnre in extern Oregon, 


--- m 
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5S9 

206 

3S 

m 

67 


567 

712 

867 

Wi 

250 
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411 

72S 
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U.S.D.A 

varieties, Ter. 
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Brown-tall moth — iij 

control by forest utilization- 

control by parasites 

distribution In Canada — — — 



ikdbx of subjects. 
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votB— CoDtlnned. Page. 

SS8 

U,&aA 58 

puf gfifiMi and pretetory enemies 

^ Casada M6 

tbtatber, food habits 457 

ffimtii*. (Fm CloT«r 

«tta.) 

I^bfat— 

gj a greta manore 817 

(oltore experiments. Can 634 

ealtore for eblck^p feed, Ha- 
waii 827 

on ancceeding crop.l 33T 

feed, analyses 369 

fertUlaer experiments 817 

jefAlnatloa as affected by 

temperatore 25 

p4>wth In association with 

weeds - 734 

growth in greenboascs, sessonal 

Tsrlstlons 627 

growth In water culture 627 

Umlng experiments 22 

middlings, analyses 369 

poisoning In pigs 589 

products, analyses, N.Y, State— 67 

rarledes, Can 634 

Bod- 

mite, remedies 468 

moth, eye-spotted, notes 459, 655 

Boff&locattle hybrids, skull cba^ 

irters 65 

Bof sloes, Immunixatlon against rin- 
derpest 484 

Bonding matcrlala. heat transmls- 
tlon through 87, 492 


BQmbld>ee8— 

Iffe history and bionomics 664 

paper on 256 

Burbot, use as a food 468 

foros, treatment with ambrine 8S5 

Better^ 

tnalyses. Can 686 

and milk fat, differences be- 
tween-.-. ........ - 280 

If affected by age of cow, 

D.8.D.A 578 

changes in during storage, Ind- 880 

color, feeding to cowa, Ky 680 

deterioration during storage, 

D.8.D.A 479 

ewyms of, U.8.D.A 479 

fkt {Bee Fat and Milk fat) 

gnmmlnesg In, 8.C 683 

industry In New Zealand 281 

■aklug, manoal. ....... 281 

making on the farm 580 

making on tte farm, tr.aD.A— 480 

omklng, pastenrlaatlon In, Ind- 880 

®*riwtlng cooperatitely 494 

■artedng la Cs^tada 284 

blowing at paateurislng 

tmnperature T7 

wfat. erwn la weight, U3.0,A. 882 


Butter— Kostin ued. 

Qoallty, reltUcm to acidity <rf 
cream,- 

ahrinkage in storage.--, 

standard for 

substitutes, acceaaory growth 

^ s^Mtance to 

•ttbttinucs. purrhaslng and use 
typhoid infection through....- 
water content, factors affecting 
Butterflies, treattfc. . . 

Butternut oil, digestibility, r 8 D A 
Butyric acM. deleruiintilon,..— J 
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480 


265 

867 
265 
781 
290 

868 
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Cabbage — 

breeding experlmmts. I’l..— 40. 24| 

clobroot, ircstim^nt. Can 646 

culture experiments, 40,241 


diseases, deKrlptlon tns! 


ment, T B.n.A . mi 

diseases, notes, f, 4 ^ 

insects affecting..- ihi) 

mulching experiments. Mont - ."44 

preserTatlon. 2nd 

sprayed, arsenic on, S I! 55 

storage experlmmts. Munt S44 

tokrss dlse.'ise, tioini !tr»| 

varieties, Ta 41 

worm. lmpoTtc<t, ShO 

worms In Msrylsnd^^ 1.^4 


Cacao — 

algal disease, stutllrji , 7'iS 

analyses K' 

cake for cows 477 

cake, toxicity . 477 

culture experiments - b45 

culture experiments, 749 

culture in Hawaii, llawstl-.- H42 

culture In Bhlllpplni'S. b 

fermentation - - - 8 

Industry, slstlstlcsl account-.-- 847 

Insects affecting 451 

‘ products, use by prehUtoric 

Americans . - 167 

shells aa a fwdlng stuff, MMj.. 36H 

thrlps fungus. 57 


Cactus — 

for cattle — 571,774 

growing lo Michigan. - 222 

growth, metabolism, ami imbi , 

bltion 

Inaecta affecting — - 257 

splnelesa, analyses 36$ 

spineless, feecllng value, Cal 168 

sptnelMi, resistance to cold, Artx 28 

Caenocrppfa# wetccomcri o.sp., de- 
Bcrlptiou — — — 


Cmstum— 

determlnstloo In plant ish — . 

La plants, C.S.D.A- - 
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analyses 
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Ttristles— — 
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Ukea, analjsw. Can 

Calciam— 

arscDate, analy»e». Can — 
carbide tor hcatlnff and ligbtliig 
carbonate, avallablUty, deter- 
mination — 
C 7 anamld, ammonia CTolntlon— 

cyanamid, fertilizing value 

cjanamld, mixing with coal tar. 
determination. Alter for— 
hypochlorite, effect on bacteria 
in water 


nitrate, effect on nitrogen-as- 
similating bacterU, U.S.D.A- 
nitrate, effect on weed growth 

In meadows ^ 

phosphate, effect on sugar con- 
tent of cane 

salts, effect on root balrs- 
Balts, effect on soil bacteria, 

TJ.S.D.A 

sulphate. i8ce Gypsum.) 
sulphite, solubility in sugar so- 
lutions — 
California — 

Station, report 

University and Station, n 
Caligonu9 mali n.sp., descrtpt! 
CalHphora spp., hibernation..— 
Oallopistria fioridenaU, notes . 
Calomel as a vermifuge, U.S.I 
Calosoma, studies, U.S.D.A— 
Calvatia spp., effect on vegetation, 

U.S.D.A 

Calves — 


hand : 


young, digestion oi 

U.S.D.A 

Camp cookery, book on 

Canada Experimental Farms, report. 

Cancer, papers on 

Cane sugar — 


manufacture, handbook- 

raw, deterioration 

Caukerworm, notes — — 

Canna, edible — 


Canned foods — 

bacteriological examination.. — 

poisoning from, Cal 

Cannery refuse, feeding value, Cal— 
Canning — 

book on 

club products, marketing, 



home and farm. Cal — 

Industry In United States 208, 414 

notes- ^19 

Cannonade, sound, 

U.S.D.A 


Face. < 
626 

643 

190 

819 

*516 

516 

725 

Cannonading — ^ 

effect OB iminfaUL — 

effect on rainfall, 

CanMoupa. (Bee Kuskmeions.) 
Caoutchouc. (See Rubber.) 

Copnodium — 

hraaiHenaa, notes 

BD. on sugar cane 

Capons and caponlzing, U.8.D.A 

Capsids, reme^es 

506 

Carabids — 


injurious to fralt 

489 

injurious to strawberries. 

569 

Comiwiss fi^oaua, parthenogenidty 


Carbon — 

T24 

and nitrogen, equUibrlnm in 


soils 

141 

assimilation In green plants. 329 


blsulpbld, effect on soil organ- 

230 

isms, Vt 

. 330 

black, effect on nltrlflcaUon in 


soil, Ala.CoUege 

818 

dioxid, effect on ovlpositlon of 


house fly : 


dioxid, effect on soil reaction, 

616 

U.RHA 

dioxid, production In soil, 

. 197 

dioxid production of cultures, 

. 797 

apparatus for deterndnlng... 

63 

In cultivated and abandoned 

262 

lands ...... - 

_ 358 

monoxld, effect on catalytic hy- 

. 883 ' 

drogenation — 

61 

Carbonate — 

), 

determination in soils 

. 222 

effect on soil bacteria, U.S.D.A. 


Carburetor, kerosene, description— 

. 69, 773 

Carnation — 

. 679 

wilt or crown rot, cause and 

773 

treatment — 

377 

yellows, studies 

y, 

Carnations — 

874 

fertilizer experiments 

468 
t. 698 

Carp, nutritive value and recipes— 

.. 580 

Carpocapea pomonella. {Bee Codling 


moth.) 

- 607 

Carrots — 

- DOS 
805 

analyses and feeding value, 

257, 358 

winter storage, Vt 


Casein hydrolysis In presence o 

829 

starch, 

.. 828 

Cassava— ^ ^ 

fertilizer experiments, HawalL 






111 


propagation, 


469 

208 

168 

114 

90 

208 


510 


Wt 

3n 


44 


611 

5^5 


hawk moth, notes 

varieties 

varieties, Hawaii 

Castnia licua, notes 

Castor— ^ , 220.55^ 

bean cake, ^6^111^^*^*^®“' 

* bean meal as a wheat ^ 

adulterant 7^36. -2^ 

b^as, culture experim ^ 

beans, culture In >53 

oil as a vermifuge* C. 
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^oBtcat of UTwr, dfect of emo- 

OB — — — — 

rtaicot of tissaeo dorlng starv*- 

^ 

^teot of tlMueo during tby* 

roM tttdlng ' 8T0 

^ la addosJs-.. 870 

e»t»lp» *“ Marjlind IW 

(^aiyttv9r-~ 

Dtochemleal, textbook 611 

la deetPUctlTe difitillation 

of kardwooda — — — 808 

C 4 WU>m on vegeta- 

tU n.SJ>.A- 222 

iPP- affecting pecan 762 

tortoUw^hell. color Inherl- 
260 ! 

attie— 

AberdecB'Angus, economic im- 
portance 

lod BUon hybrids, skull char- 
acters — 6^ 

as drkft animals 700 

beet maintenance. Pa 270 

beef 0. dairy type, fattening. 

Can 

breeding for dairy production, 

Me no 

breeding for dairy production. 

Minn — 

color Inheritance In r>71 

cost of raising, U.S.D.A 471 

disease In Philippines 183 

disease in western Nevnda 487 

disease, new, in Argentina 087 

diseases, cmitrol during wnr-_- 287 
diseases, relation to phosphate 

depletion of boII— 118 

diseasea treatise 781 

feeding experiments 107, 

370. 571. 771, 774 
feeding experiments, Ala. Col- 


feeding experiments, Kans — GOO, 609 

feeding experiments, Miss -^71 

feeding experiments, Mont ^09 

feeding experiments, Tenn 369 

feeding experiments, Wyo 666 

feedlt^ rack, description 593 

immanlzatlon against rinder- 
pest 484 

Industry In Colorado ‘ 772 

Uce, life history and remedies, 

B.8.DA 764 

Jers^, Inbreeding 269 

inanure, fertilising value 433 

oil cakes for — 572 

plague, (gee Rinderpest.) 

poisoning with ragwort — 82 

raising In Pennsylvania, Pa 69 

raising in Scotland 772 

tilsing on southwestern ranges, 

OAD,A 470 

range bred. Interstate movement- 179 
•tt control In, Me 175 


Cattle — Coatlnued. I 

sei ratios iq 

stable i\ opfn «hed for, I’an 
tick In Australia . 
tick. Incubation pfrunl iu rt'Ki- 
tion to brat Intensity 
^ticks In Porto Rloo. V. \i 
ticks. (^Ve oI«e Ticks > 
utilitatlon of fred br. T 8I>A- 
wlnterlag in corn IWt. r a. 
wintering in North t'arolma, 

C.S.n.A 

wintering on waste forasea, 

Miss 

Cnttleya fly, studlt's. N. , 
Ciiullllowcr, njulctlng 

Mont _ 

Cavlos, breeds and bm-dini*. , 

Cecldlft- - 

of llraxil _ 

thysnnopteroua. of Java 
Ceddomgfn rofulptr In Mur,vl«nd .. . 
tCftiduf?! i/ta 1 ilauriiula tlmti ui i> i . 

(JS'ec Uetiian fty.) 

Cedar - 

in<'cns(\ I'onimeri'lal 
I'.Sn.A . . 

nursery bll.^'bt nf, r S.U A , ^ 
rust fungi, gjill* of _ . . 

ru>‘l fungi, Invest igailou 
Celery- 

culture experluiritls, Vt 

decay in trauKlt. l .S.ti A .... 

(lisiases In Mlehigiin 

growth find (jimllty, Vt . 
handling and pre' oollug P s 1» \ 
late blight, treanumf. < hu 
premature M“‘-dhfg. M^ut 
storage eiperlmeniK, C S.Ii A 
Cellulose - 

dlsflHotltm in vumo 

humitkatlon 

Cement-— 

as afferted by sulphM 

blended rorllund 

mills, poUsb from — . 
mills, potash from, T 8 IVA - 
Cephaellti derivatives. pn.t*»7fe.'id d 
and bacterial action-. -- 

Cephalcurot — 

8p. on rubber. * - 

clffsccns, notes. - - - 


Ceratiff* captfoM — 

in Hawaii, I’.S D A , . - 

parasites of. C.8.I>.A 

Crrcoaporo — 

CO/Teicofu, notes 

longipet, studies 

nuim, notes 

tpp, on sugar cane..--.^ 
vagiiut, studies — ---- •--- 

Cereal— 

diseases In '-"‘"r" 

fly, winter, control in Kief-- 
foods, dleury deficlencUs— 
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Ctrtftl^-Conttinwd. Pil*. C 

loodf, nntritiT* Taloe and coat, 

Conn, Stato ^ 

foods, preparation, Waili W5 ( 

nitta,"oT 6 rwinteftng and diatrl- 

bntion In Bontli America 148 

tmnta In Argentina 148 

imuU, treatment ®48 ( 

Cereals— ^ 

cnltnre experiments — 483, 527 

enltnre In Waohln^on, Oregon, < 

and Idaho, O.S,D.A— — — 824 

fertiliser experiments 433, 527 ( 

froit Injury to, studies 148 ' 

growth In association with weeds 734 ( 

growth studies, methods 828 

Insects affecting 459, 556 

Irrigation experiments, Kans — 631 

of Chile 336 

purchasing and use 887 

small 0. large seed, Nebr 229 

^38 

water requirements, Wash 227 

winterkilling 415 

{Bee also Grain and epecifle 
kinder.) 

Cweta— • 

mlliforis n.sp., description 858 

spp. north of Mexico 858 

spp. ovipositing In apple 156 

Cerium, effect on Splrogyra 27 

Chaeretymma mlnufo n.sp., descrip- 

ttOD ®®® 

Ohaiiopkorue negunditUs, {Bee Box 
elder aphid.) 

Chalcld— 

flies, new, of Australia 768 

files, new, of North America— 665 
parasites, Immunity to hydro- 
cyanic gas 460 

Chelddldw of wild fig In India, Cey- 
lon, and Java 

Chalcis calUphorce, notes 46o 

C 7 l(wn®cvparl« oftfuso, fertiliser ex- 

pertinents ®24 

Changa. studies, P.B ’ 8 ^ 

Charmae graminiB, notes ool 

Charbon. (See Anthrax.f 
Cheese — 

analyses, U.S.D.A 781 

color, feeding to cows, Ky 680 

cottage, making on the farm, 

TJ.S.D.A *^8 

factories, cooperative, in Minne- 
sota. Minn — 

factories, cooperative, In Wis- 
consin, Wls ’ 298 

Industry in Canada 294 

Industry in New Zealand 281 

making In the home 586 

mites, life history and eco- 
nomics 460 

soft, making, Iowa 7® 

varieties, U.S.D.A — ’^®^ 

Chelowne n?p,, dG 5 =crip- 




Oimaleal— 

cnlcolarikit chart, mm ^ 

glaafwate, tots 

Chemfcala — ^ 

^ wed In honadi^ hasargi 

^t>m 

▼an Noatrand*! annual an 2 

Chemistry, colloid, treatise I ^ 

Chemotheimpy-oxldothetapy, a t w 
method t*. 


Chenopodtnm oil as a vermlftiit, 

U .SJP. A-».- — — — 

Chermes attaddng fir treea.,.^ ^ ^ 

Chermealdm Injuring British fOT«£ ^ 
Cherries — 

cross-pollination experiments 

dusting experiments, <^n ' ^ 

injury by frost and wet soil. 

Insects affecting ^ 

insects affecting, U.8.D.A I 4 j 

Cherry — 

aphis, secondary host 

bacterial diseases, studles.Ji 551 

blaek knot, description aod 

treatment, Ohio-, 555 

brown rot or gummosis, trest- 

ment 454 

diseases, notes, N. J 15 

leaf spot disease, studies 2Sl 

leaf spot or shot-hole fungus, 

notes, Can Ml 

rot, treatment Ml 

Chestnut — 

blight, reforestation after 45 

blight, studies 62 

Oldium, notes ^ 455 

varieties for blight districts — 163 

Chicken pox, paper on IW 

Chickens — 

dissemination of forage poison- 
ing by, Ky W 

early hatching. Wash——— 
Mediterranean and Continental 

clasaes, U.S.D.A ^ 

of Philippines, improvement — 574 

rearing and management- ^ 

{Bee also Fowls, Poultry, etc,} 
Chicks — ^ 

as affected by rice diet, 
day-old, shipping long ^ 

tances, Can ^ 

Child labor In 8ugar4>eet fields at ^ 

Colorado 

Children. (See School chlldr«.) 
Chlldrtm’s gardens. (Bee SclKKfl 
gardens.) 

Chilles. (flee Pepper.) ^ 

Cfhtfooonw Wpwtufotiw. notes 

Chinch-bug — 55 S 

egg parasites, Kans-- — 
life history and rcmedlCA • ^ 

• D-A -r- rtan'in 

Chion ctnetM on pecan. U S 
Chirodiseoid^ coHflr n.g. ^ 

i description 
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H* nron of simjgcjs. 


0^— ^ ^eopovBdi f6r tMltstnc Pi«b. 

^ igg 

0lgigfiM^ colp owniH i awl otb. 7g2 

il llae* deeofflpotitlon ta 
•mf^ asd wiaidc tolo^ 


W i S 92 

nwrU^r} B^tkU o^tolato. (S«« 
warm.) 

titratloB, Ilclieaa-Van* 

mfti wetM ^ 

attentaatlto ta bod> fiuida 204 

iittrfldaatloa la milk, Iowa 112 

ta ala aad aaow 4 ie 

iflMlM to ^aat growth T 2 g. 730 

yiwtaatad aada^ticf, action on 

Hcrotle tlfwe,-.. gg 5 

(fat alM Dakla'i aolntioa oaf 
P^UortaiiD'T.) 

uwii tpf»^ atwta ee 

Uwofona--- 

M I TenalAlf^ U. 8 J)Jk 884 

ffoet on cheraoiem solt.^ 17 

iCUorephyU (onaathui, effect on tox* 

i of magnetlom nitrate 224 

Okntit, tnveatifatlooa, P.E 728 

CictooMoo pahaifoHa as a forage 

crop, Bawail 827 

€bfrti» rtort irnot* atadiee 850 

fMat eoitte^m < oatttejfortm ) In 

Vheoaiin 155 j 

IVadrloiDee in tnllp Oower 127 

flortopMfo oOioraro aa a rye pest, 657 
Ctroakatophorea, inoTeiBi>B t.__ ^ 42 g 

OroiolDiiH-^ 

la pUnta, UAB,i 409 

t«dc effect on plants 629 

Ctromotome action, hormone theory. 626 
SnataffoiaiMJi oteerorto/oKum, 

Mstsaeae content, C.S.D.A 207 

^Muthenom— 

leaf>ffiiner In Wlaeonaln 155 

nl<l|e, notes 160, 358 

Hrfetlea 446 

/ewornta. (Bee Apple-tree 

fcorer, Bat^headed.) 

■cttalo, notes 762 

»wo«*«n«t mattceM njp.. de- 

*®iptlwi . _ jgjj 

^<W>iSfhalai 

on oUte, Csl 157 

^**®fyot|>ari»i, psn^tM of 4 d 7 

*®ft»apars*4, Tsrlatlon In 460 

ditpar, notes 662 

«^net-wlnfed, on ollye, Cal 167 

of Japan and Form<»a-._ 264 


368,572 

» wd^t after harresting. 636 

temUqp 528 

Mttiu, terUj^ty In 2 M 




anrlu fu^tatloB 


114 

3tS 


S«a*- 18 — 6 


““"Menu,. 

c«rg'is: 

Clnn»iw». pr»,rT*aw"Vi'iM"'' 

o( Amnlc north oj Umi„ 
“P f««« Mwilnnd.. 

Cltma— *■* 


H«a 

BOB 

tag 

•a 

ut 

4«» 

86« 

T«8 

m 

TBf 

4M 


44« 


l>*cter{al ipot itodlea, 
black fly In cobi 

blast Dot» 


UX 33 S 
- Iff 


dlcUdt eauM and twa'tmVat 

^ 

ttealy beg, control in 

alA C. 8 .D,a 

mealy tnig, octet 

melanote, ditirlbutloa..,IIII"[ 

scab Is Porto 

•caJea remedies 

Mem end rot dltfrlbutloa,,,.. 
thrlpt, itudlet, 
white fly, ( 8 « White fly.) 
wood Mt detcrlpUoD and treat 


U1 

168 

464 

737 

464 

68 

717 

T«3 


meot 

CitruH fruit*— 


61 


culture 446 

culture, Tex 40 

* culture experlmeDta...,. 845 

culture In Surinam.--^*....., 43 

fertlJI«^r» for. <'a), I44 

. Industry, cooperation In 45 

Inaecta affecting..,..,.,. 469, 460 

marketing ....... 506 

varieties, Tex^ 40 

(See oiao Oranges, Umont, e|«.) 
Clodcfporitfm — 

ccrpQphUuiK, nctoi 660 

oscumcrlftSM, studies 449 

berborum, tnveitlgatlOQS 649 

herborum, nou«, Csn 646 

Kerberum, (oxidtr to bee* 664 

Ip. on tea 854 

ClemsoD College, notes 98, 499, HOO 

Clerods epiconii socking blood.... 567 

Climate- 

changes la 16,416,718 

effect on burning onsllty of to- 
bacco ........ zm 

effect on aopplng sysUma and 

farm operations... 414 

of Canada ......... 618 

of Cabs 319 

of France and Belgtnm, C.8.D.A 6U 

of Long Island, U.8,DA-.— — . 

of Salt Lake City. «I3 

of Switaerlaad — 

of Tennessee.. ....M.——..—— 678 
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tV: 


Cttmatc-^ntlDiied. Page. 

rcUtlou to fOB 114 

i 8€0 cUo Meteorology.) 

Cllmati# Index for plaoto 027 


dlmatologlcsl data. {Bm Meteoro- 
lofleal obeerratlooa.) 

Climatology. (See Meteorology.) 
€to9teroceru$ n. ap. from Callfomla 505 
OlottriMum, pofteaHoaaei — 

fixation of nitrogmi by 427 

is Boaaiui a<rfls>« 428 

Clothe#"” 

lonae, life history and remedies 705 

moth, life history 057 

• moth, wdl>bing, predacious 557 

Cothlng, removal of stains from, 

U,8.D.A 114 

Clouds, scarf, tr.S.D.A 209 

Cloudy condensation, nuclei, U.8.D.A. 

511, 811 

Clover— 

alslke, effect on succeeding crop 237 


alslke, self-sterility 420 

as a green manure...^ 27 

as affected by sulphur, U.S.D.A. 221 

berraem, culture In Egypt 338 

berseem, yields In Australia 133 

bur, as a forage crop, Hawaii.. 827 

bur, culture for winter forage. 

Cal 735 

bur, varieties, Tex 32 

crimson, liming experiments 21 

culture experiments 132, 133 

culture experiments. Can 634 

culture experiments, Minn 825 

culture experiments, Pa 229 

culture in Washington, Oregon, 

and Idaho, U.B,D.A 826 

culture on Ozark uplands, Mo-. 217 

cut, analyses, Mass 666 

fertilizer experiments, Minn 825 

fertilizer experiments. Mo 217 

fertilizer experiments, TJ,S.D.A, 422 

for irrigated pastures 837 

insects affecting. 657 

Japan, as a cover crop, Tenn.. 340 

liming experiments, Pa 219 

meal, analyses, N.H 869 

mite, notes.....^ 365 

red, culture experiments, Tenn. 384 

red, effect on succeeding crop.. 337 

red, improvement 484 

resistance to CoUetotrichum, 

Tenn 350 

seed production, U.8.D.A 441 

seed production In Idaho, Idaho 2^1 

seeding experiments, n.S.D.A.. 130 

stem rot, investigations 850 

sweet (ffee Sweet clover.) 

toxic effect on pigs 589 

varieties .... 433 

varieties. Can 634 

varieties, Minn .... 131 

white, T^d V. ordinary seeds.. 338 

oves, preservative value.. 469 

«l» w«tt^ M domeatic usu^.*^ 8T 


Coal-tar— 

dlsiDfectants, UixSdty **** 

dyes, separati<» 3i 

Coat color. (Am Color.) " 

CobaM, toxic effect on pUmti 

Coedd enemies of grapes loHii;. 

Coeddm— a 

of Florida ♦ 

of PhUlpplBes ^ 

Cocddlosls — " '***" ^ 

in a calf 

in fowls la South Atiki 

CoooM oiHdis, notes ^ 

OochvU$ omUffuelUt, remMi^'I""’ t 
Cochylis moth, control in Swltaw^ ~ 

land 

Cockchafer, bacterial disease of « 

Cockerels, feminization ....I r 

Cockroaches — ^ 

detraction 

of North America 

physiology of dlgestlon.III!^,. « 
Coconut — 

beetle, Investigations.. 

bud rot note 

cake, analyses ^ 

cake, feeding value.. 572 7 ^ 

diseases in Dutch East Indies.. :$ 

diseases In Jamaica 75 

diseases In Malay States. 446, 460, :s 

diseases in Philippines 45 

meal, analyses U 

oil, accessory growth substance, js 
oil, determination in mlitmss. 4 ! 

oil industry In Philippines «0 

red weevil In Ceylon C 

tree caterpillar in Panama.... s 
Coconuts — 

culture ....... 444 W 

fertilizer experiments 14 

fertilizer experiments, P.B It! 

insects affecting 167,446,45i<.44 

Coding moth — 

e^s, destruction by nlcotin so)- 

phate 

in Maryland 

Investigations * 

life history, N. Mex 

remedies 540, 

Ca^Un4det^ meromyzo), biology ^ 

Coffee— 

bean weevil, studies ^ 

black rot, treatment fj 

culture - 

culture experiments ^ 

culture in British East 

diseases, notes * 

fertilizer experiments, P.B- — ^ 

grounds, analyses ^ 

insects affecting ^ 

leaf disease, treatment ^ 

root disease, jotes — ' jjj 

soils of Java.———— ^ 

substitutes ' -g 

transplanting. P-B — — *’’“*11 N) 

varieties 
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i«in 

(VM— 

flo »leroorfantemi 8 g 5 

in Canida 392 

«gfct in Floridly U. 8 .D.A 210 

{Bee 4 lw Tcmperatnre.) 

rtii«^*ara — 

notes 762 

4 «rye/oKella> studies, U.S.D.A. 157 
rolcfcd n-»P** description 862 

Col<opt«^ Quebec 46X 

germlnatloD.- 225 

gtOidagk^, stodtes 553 

epp,, occurrence in Vermont 254 

Call bidUui. (See Bacilht* coU com- 

meuit.) 

Colk«»- Agricultural colleges.) 

CeUetetrickum — 


(^wtetiUf, notes 854, 855, 548 

eareoie, not«i 147 

faicatum, studies 851 

^toMporioWes, treatment 455 

giaotporMBee, yariatlons 252 

eignim, notes 547 

folaalcolttifi on eggplant 250 

spp. on coffee — . 51 

CsUodloD— 

dialysing membranes, prepara- 
tion *710 

germicidal effect 752 

CotloldaJ metals, therapeutic value.. 685 
CoUoMs— 

chemistry of 300, 501, 708 

significance In physiology 820 

olbumiftosa, growth on 

Odontoteimes 840 

Color inheritance In animals. 269, 574, 776 
Cotoetrnm — 

analyses 780 

change Into normal milk 780 

CeltUBbla River, annual rise, U.S.D.A. 511 

Conmnnity development, plan, Ky.. 694 

Complement — 

fixation as affected by tempera- 
ture 79 

pree^aratlon 80 

Composite, pollen presentation 

mecfaaniim 225 

Concrete-* 

construction, college course In.. 95 

Ikm under sustained loads 290 

friction oA varions sub-bases — 290 

pavements, cracking and buck- 
ling 891 

road aggregates, tests 693 

sand, grading 389 

slabs, tests 189.289 

•labs, tests, U.S.D.A 490 

ote on tl» farm 87, 291, 292 

Confectloni, methods of analysis. 315 

Coaite diseases in Italy 351 

ConUeroQs seedlings, jlsmplng-off 553 

CootosportiMii spp. on sugar cane 550 

®*olerh|rriiisi — 

eofeu, notea 51 

aotea, Caa. — 


OoakXkfHvai— Coutlowd. 

rtrolcwa#. varitiioo u 

Connecticut — 

State Station, note*...,^__ji^ 

State SUtion, report. HI 

Stores Sutlon. report 
CoiwtracAclw notHHHI 

CosctAcpia rofssda. Ufe history and 
habiu 

Convict road camp, expi^rlmcDtal, 

C.S.D.A ___ 

Cookers, flrclcfw, notea 

Cookery for campers,, 

Cooking— 


711 

«M 

297 

497 

7S2 

859 

789 

M7 

m 


Instruction la l/)Ddon , 394 

luiiin, notMi.„ 

military, manual MT 

New Mexican, booklet... MH 

temperatures for, SM 

Cooperative organluUons, C. 8 .D,A_ !S 95 

Copper— 

and phosphate mixtures as 

sugar resgenti 614 

arsenate, effect on sugar cane 

roots .... n$ 

eompounda, effect on Irrlgabyl 

crops. Aril 38 

effect on nltr^en-fixlnc ba^ 

terla 438 

snlphate as a vermifuge, 

U.S.D.A m 

sulphfltp, destruettoo of Hlgm by, 7^1 

toxic effect on plants. 628 

Copra menl as a feeding atuff. Mich. 368 

Corks, extraction apparatus, 

meet 411 

Corn — 


and cob meal, analyses, Maaa 
and corn products, uae In tb« 

diet 

and rowpeaa. associated growth, 

Tex ....... 

and soy beans, associated 

growth — .... 

and teoalnte hybrids. Immoalty 

to aphids - 

antlneurltlc vitamins in 5sl 

as a foodstuff • 

as affected by soU temperature. 

barren stalks 

biennial cropping, U M.D A 

bran, analyses 

bran, analyses, Mass * — 

bran, analyses, N.Y.HUte 

bran, analyses. Tei... 

breeding experiments - 

breeding eiperlments, t^nn 

breeding, statUtical study, 

r.S.DA 

canned, examination, 

chlorosis, studies — - 

chop, analyses 

chop, analysea. Tex- 

cob and other ear ebarseters, 
relation 

erackud, aialysea- — 


865 

663 

83 

m 

561 

.869 

265 

530 

849 

480 

369 

665 

67 

369 

386 

231 

232 

166 

48 

572 

369 

532 

872 
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Com— Ceottamd. Pag*. 

enlhire ezperlmcnti 8Sd. &27,7S6 

ealtvrt expertOMiiti, Can 694 

ealtnra experiaeota, Hawaii 827 

enltnre ezperlmeata, Kana 630 

eoltare expeiimesta, lUnn 825 

coltnre experlmaDta, Mo 217^632 

enltnre experimental pa 229 

enltnre expertmenta, Teon 834 

enltnre experimenta, Tex. 31,829,880 
enltnre experimenta, tl.8.DA.. 430 

enltnre in Montana, Mont 135 

culture in Utah, D.6.DA 230 

culture, manual 93 

gnlture on Ozark nplanda, Mo.. 217 

diaeanea and 1 n a e e t peata, 

0.8.0.^ 834 

dlatance experiments 339 

distance experiments, Tex 31, 335 

ear and kernel, measurements. 33 

earworm, notes, Kane.. 653 

earworm, notes, U.S.D.A 261, 446 

endosperm color and albinism, 

correlation 28 

endosperm color, Inheritance-.. 28, 

226, 737 

feed meal, analyses 369 

fertilizer experiments 230, 335, 820 

fertilizer experiments, HawaiU. 828 

fertilizer experiments, Mass 218 

fertilizer experiments, Minn 825 

fertilizer experiments, Mo 217, 619 

fertilizer experiments, N.Mex 634 

fertilizer experiments, S.C 517 

for silage, yields, Cal i. 174 

germ meal, analyses, Hass 665 

germ meal, analyses, N.T.State 67 

germinated, meal from, Kans 665 

germination studies 24 

gluten feed, analyses 369, 672 

gluten feed, analyses, Mich 368 

gluten feed, analyses, N.T.8tate 67 

gluten feed, analyses, Tex 369 

gluten meal, analyses 369 

gluten meal, analyses, N.T.State 67 

ground, analyses, Ind sto 

growth, metabolism, and Im- 

MMtion 729 

growth studies, methods 526 

harvesting with sheep, TJ.S.D.A. 68 

hogging-down, U.S.O.A 68 

hybridization and selectloa 336 

identiflcatlon of races 33 

inheritance of endosperm color. 28, 

226, 737 

Inheritance of mosaic ipericaip ^ 

color 332, 531 

Insects affecting 54,459 

insects affecting, TJ.S.D.A 834 

irrigation experiments, N.Mex— 634 

meal, analyses.. 572 

meal, analyses. Mass ..... 665 

meal, analyses, Mich 368 

meal, anaiyaca, M.T.8tate 67 

meal, composition and digest!- 
hUity, C,S.D.A^.w* 98 




Oom-^Continned. 


meal, energy value, 0.ffLTXA._ 

mill martcet for, NjG 

oQ meal, analyset - 

oil m^ for piga 

Fhysoderma disease, n^ 

US.D.A 

place effect, T7JSJ^.A 

preparation for steers, MoHH* 
production, X918 progr»m* 

t.S.D.A * 

products, preparation, Wash.., 
root aphis, life history ai^ 


IS 

Ml 

IM 

m 

m 

TU 

7T5 

Ml 

Ms 


remedies, U.S.D.A-, 


Htm 

TM 

Ui 

12a 

i« 

7» 


rotation experiments, Ohio...., 
rotation experiments, Tex., 
rotation experimenta, P.S.r) 4 
sampling and grading, C.S.O.A^ 
seed, horoe*grown r. trans- 

feired, U.SJ).A-. 

seed, sale by P. 8. Departm«t 

of Agriculture, U-SJ).A ^ 

seed, selection, Cal 3.' ^4 

seed, selection, Tex jjj 

seed, selection and testing 

seed, testing, HI 

shrinkage tests, Ohio.. 

silage. (8ee Silage.) 
sirup and corn sugar, manafac> 
ture 


140 


smut, studies yg 

soft, utilization, Iowa.. 532. 5Tl 

stover silage, studies. Pa 270 

stover silage, studies, P.S.D,A- 

supplements for pigs, Ohio 473 

use by prehistoric Americana.. 167 

varieties 33,336,532 

varieties. Can 634 

varieties, Hawaii SIS 

varieties, Minn 131 

varieties, Mo 632 

varletlea, Tex 81, 335. 829. m S31 

varieties, U.S.D.A 31.131,430.431 

water requirements. Mo ill 

water requirements, Nebr 22$ 

water requirements, Wash. — . 22? 

weevil remedies, C.8.D.A 

yield as affected by change of 

place, 

yield as affected by tillage.— 
yield in relation to whather. S17.41J 
yield in relation to weather, 

Tenn 




!orncob8 — 

analyses, Conn^State. 


analyscs, Tex 

omell University, notes 4®®' 

omstalk beetle, rough-headed, Ufe 
history and remedies, U.8J).A — 

orastalks, feeding value, Cal 

omatarch, manufacture— 

OHMu amttw}er$a as affected if 
ringing 


orficiaw eoluMmteoIor, notes — ^ ^ 
onmafm h««rtecWil 
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«a» ISMX OF suBjwna, 


trmit, BotM 4« 

(Wf®****^ 

ttDdtee, OUa. 359 

itodi^i 958 

tn$9f lite hUtorx 562 

Of>r****** mdMo, notes ldi.364 

Bltlf 76^ 

« pMSB, p.8J>A 157 

Cstt of Utlar— 

tB DIatrict of ColnmbU 769 

tlWtiiO 392 

Cottif* ch eea o, munfBctnre, n.8. 
0.i_ 178 


OortBtt— 

•atfaimcDooe, twatment 234 

bcetlM affoetiii*! 6i 

bteonlil cropptDf, U.8.DJI 430 

boll weevtlf combttliig 233, 234 

boU wootU Id Qeorgla 256 

boil weeTtIf InTeotlsatioQO, 

0,8.DjU 62 

botlf. interna] dieeaae of 351,352 

boUworm, deaetiption 460 

boUworm, life Matory and reme- 

dlea, 261 

boUworm« pink, control, U.S.D.A. 834 

boll worm, pink, in Brazil 562 

bollwonn, pink, notes 765 

bollworms In India 54 

breeding eiperiments 336,526 

bogs, red and dusky, descrlp- 

UODO 460 

Cararonlca, history 340 

CBltnre experimeoU 230, 

836, 483, 526, 527, 635. 735 

eoltnre experiments, Tenn 334 

enltnre experiments, Tex 31, 

335, 829. 839 

culture experiments, tI.S.D,A„ 430 

enltnre In Braril 135 

enltnre in San Joaquin Valley, 

Cal 740 

de Motrfl, history 340 

ttsease resistance 533 

diseases and insect pests, 

U.6.D,A 834 

Egyptian, factors atfecting yield 338 
Egyptian, historical and botanl' 

cal study 533 

exports from United States 393 

ftttlllier experimenU 33, 433, 527 

fertiliser experiments, S.C. 617,533.810 

fertiliser experiments, Tex 832 

fii> and warehouse law in Ar- 
kansas 294 

iQbrldUmtlon and selection 836 

Improvement 635 

Inheritance of bract teeth la 532 

tokerltance of oil In 533 

*»*ecti affecting 64. 61 

l«bcti aflbcUng, U.8.D.A 357, 834 

leaf bilstar mlte^ remedies - 234 

leaf spot, angniar, treatment — 234 

l^f spots and mildew, notes 350 


Cotton— Oontlsned. 

leaf vorm in Brssa « 

markettag, u.s.DuI 

mill opfritorm. food rtM l» 

T« 

mill wsite, satljrw*. Caa^ ^ 

nev nenutode Inlwtiag. C.B^dIa, 147 

productloe la t-atted States^... fgg 

productioB, 1918 

CS.D,A ^ 

«d spidfrt on, C.S.Djl g| 

root dlsf^, aotps. Tex 884 

rotatloa experlmeau, tt4 

rust, InteitiggHont..., 753 

mat, outbreak la Teiia I49 

Sea Islaad, Hat characters,.., 234 

■electiOB eipt^rtiarnts 33,336,483 

tpaclnt rxpctimcQta. Tei. ggg 

spianiag tad weartag tsahi, 

U S.D.A 434 

Stainer, Uf# history tag reatc- 

461 

stalks for cattle. Mlm STt 

stalks, plowing 384 

stalks, itlagf frotn, MIm 371 

use by prehlatoile Amfrirtni.. 167 

variation la 840 

varlftlci 230. 233. 356, 4SS, 533 

Tirlrtlea, N M« 624 

varlotlea, Tex ... 31. 534, h80, 632 

varieUm, l> S 1>A 430 

warrhouse law la Arkansas..,. 29t 

warehousea.regulntloni.U.g.D.A. 8b6 

wllt^realstant Tafletles 233 

wtlu. noU»s 351,547 

Cottonseed — 

cake, analyses, 369 

cake, dljreitlbHUy..- 168 

cake, fertilising value 220,527 

eold'pres^od, analy»»»a. Tex - . . 360 

feed, analyse*. 572 

feed, analyses, Mich 36H 

feed, analyses, Tex. 360 

goaaypoMlke eubatance In,.--. ^01 

bulls. Hntleaa. for cow*. R.C 691 

meal, analyses 369,572 

meal, analvaea. !nd 376 

meal, aualya^-i, Mata 665 

meal, tnalyaea. Mich 369 

meal, analyses. NJl . 369 

meal, analyses, N Y Htate. 67 

meal, analyses, Tex 369 

meal, availability In prei«nee of 

sodium nUrate — • T25 

meal, fertiltzlog value 35 

meal, fertilizing value. 517 

meal for humsn food — 166.666 

meal for plifs. Tenn 370 

meal for poultry, N.Mex - 678 

meal, palatablHty and nutritive 

value ^ 

meal, toxicity * 

meal v. velvet bean meal for 

cowa, g.C ^ 

oil, accessory growth lUbsUnce. 266 

oil. detf'cttOD—— — — 
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SXPEBIMEKT STATXOH BBOOBD. 




OottoafMA>-CoDti&iied^ 

productSt compc(rttloii an4 Me— 
prodQcte, effect on eompMttlon 

of Mo — W2 

prodneti, effect on texture and 

flavor of bntter, 8.C — ®83 

prodneti, toxicity, determlna 


tton 


113 


toildty 

toxicity, 0.8.D.A w» 

Cottonwood — 


analjsea 


309 


forcing experiment*, Vt ^3 

Cottony cuihlon ecale In^eylon — - 561 

Conmarin In aolla, itudlea, Ala. 

College - 119.129 

Connty board* of agriculture In 

New Jeriey . 

Cover crop* — ^ 

culture In New Jersey, N. J W 

for orchards, Pa 244, 245 

for orchard*, Tenn 3^^ 

for orchard*, XJ.8.D.A 443 

— 

manure, analyse*, Pa 23 

stalls, lighting and ventilating- 791 

testing asBodations In Nebraska, 

Nebr 278 

testing associations In Wlscon- 

' sin, Wls 293 

testing, Illustrated lecture, 

U.S.D.A ®® 

Cowpeas — 

and com, associated growth, 

Tex ®2 

as a green manure 220, 230 

as a preliminary crop for wheat. 

Mo 

culture 231 

culture, Ala.Tuskegee 567 

culture experiments 330 

culture experiments, Hawaii — 827 

culture experiments, Mo 217, 632 

culture experiments, Tenn 334 

culture experiments, Tex 829, 830 

culture on Ozark uplands, Mo— 217 

fertilizer experiments, Mo 217 

fertilizer experiments, S.C 517 

plowing under, S.C — — 816 

recipes, Ala-Tuskegee 567 

seeding experiments, Tex 32 


varieties 


336 


varieties, Hawaii 327 

varieties, Mo 332 

varieUes, Tex 334, 829, 830, 832 

Cowpox In horses 586 

Cows — 

advanced registry, milk and fat 

production, TJ.S.D.A — 377 

age at first calving 74 

aged, milk and milk fat of, 

U.8.D.A 578 

cost of raising, Can 679 

dairy breeds, U.S.D.A 876 


Cows— Continued. |i^ 

dairy, economy of prodnettM, 

Ohio ^ 

dairy, open shed v. eloeed stable 

for, PS 

digestion experiments. Pa 

feeding experiBwat*— 66 . 168 . in, 

feeding experiments, Cal 

feeding experiments. Can 

feeding experiments, FU 

feeding experiments, M 3 ;^ 

feeding experiments, Ky ^ 

feeding experiments, Mast 5 ;^! 

feeding experiments, N.Mex 

feeding experiments. Pa 73 , 37 - 

feeding experiments, 8 .C- ^ 3 ^ 

Jersey and Holstein, economy 

of production, Ohio - J 77 

loguminons rou^uLges for, Ohio 6^1 
milk flow as affected by age. Me. 174 
milk vein system In relation to 

production, Vt 47 ii 

mineral metabolism, Ohio 7 T» 

mineral metabolism, S.Dak 371 

nutrients returned by, Ohio 378 

pasturing experiments, U.S.DA. 175 

protein requirements, Pa Ti 

pumpkins for, Ma^ 1^71 

records. <S«« Dairy herd rec- 
ords.) 

sUage crops for, Cai 174 

Bunflhwer silage for 74 

testing 

udder flora, Pa 78 

watering, Can 

watering at different Intervals, 

S.Dak 

Crab apples, seed production. 111 — 245 

Oramhus hortucUiw, studies, U.S.D.A. 59 

Cranberries, insects affecting, U.S. 



Cranberry — 

end rot, studies, U.S.D.A 252 

fruit rots, studies, U.S.D.A iW 

glrdier, studies, U.S.D.A 5» 

vlnehopper, notes ^ 

Cream — 

acidity, relation to butter qual- 
ity 

cost of distribution. Mass '' 

Deutrallzlng — 

pasteurization for butter mak- 

lug, 2 ^^ 

tests, variations 

Creameries — 


cooperative, in Minnesota, mud. !■ 

cooperative. In Wisconsin, Wls- ^ 

Statistics in Canada. 

Creamery license division, repor , 



Creatin — 

excretion in children — - — * 
origin (\rA 

Oremo^tUM n.Bpp., descriptions — 



943 


gill) or Sl/BJECIS. 


^ pftoeCnUoa of Itanlvooda pa^ 

m 

ftt0amtifm — 

jt^dnfttosttoa In nenuiu 8i8 

ftfftnWa 57g 

coM Wirfa i l . toxicity 283 

dnrk tuowOi Injurlout to 

fkati. PJ — 761 

donr, liaiiif exporimeats. 2i 
oipnropi (See Axparagas 


ewee rtOw 

ttMtnm on Nonrxy piae 684 

Miipfoiiiai^ notea^- 455 

fiMeeif, dii«nosl8i U.S.D.A 356 

ffWeoie, ditsesiliixtloD by fipiy 

Botb term U.8.D.A 860 

fiMeoio, iJMcalatloiM oq Bibea^. 151 

rikM$f aot« 254, 355 

ipp, tDOcnUition experUnents 253 

ipp., pycnUI rtxtfes 253 

ipp, fpor« lenaination.... 225 

>#p- 

prodoctioa la Sukatebowaa 594 

prodoctloa la Swltcerlaad la 

me 91 

prodoeUoD, relation io'wetUief, 
0.8i).A 208 

Kjpottti 91, 

m, 39S, 606, 605, 793 
rotatlona. (See Botattoa,) 

yield, aaalyala 338 

lopplDf eyeteme — 

rttaatic control 414 

for Middle Atlantic coastal 

plain, aS.D.A 816 

for Waabln^tOD, Oregon, and 

Idaho, tJ,S.D^ 824 

ropa— 

ewt of production, detenntna* 

Uon 89 

efect on nitrogen content of 

•oUa, Tenn 21$ 

food ralne per acre, U.S.D,A.-, 292 

lo« In welgbt after barreatlQg. 835 

inlc effects of copper on, Aria- 28 

rtMitlee-. 

Mentlflcatlon of wood, U.S,D.A- 645 

IfidMtry In Canada 147 

r^ktoHa^ 

nodale fonnatjoti — 828 

•Weia a« a green manure 220 

aoaroaioeneie as a green manure 687 

f««n4>agi, destruction 568 

potn gall— 

'*«iUcally indneed 648 

“todies 752 

•todle^Tex- 852 

economic itatns, lJ,S.aA 856 

fide— 

(See CSellnlose.) 

JtookAta* (See Petroleum.) 
fmn4ot, fortuiaer ex- 

••^tn 624 

2**^?®**“ taffofW, notes 156, 368 

>“« nqkerlnent SUdon, notes 600 


^ m«4l« 

I'WMM U 

groeratioa croasta, Conn 
®uie 



“kina, analy«f« 

wild, «f^a of " " 

S,* EKriF-" 

SSS!- ■■*“* '■ 

o^ia for . 

media, ImproTtnwnt, * 

media. t«tt.„ III™‘ 

soluUoaa atudlea./"* 

tumbu, culture caperlaenta. . 
Cupttmmonluffl wata^. «udK 
M.a — — 

Currant- 


borer Id Taamtala 

fr'iit fly. atodlra. Me-... 
l«f spot, itudles, Can- 

root rot, ttudlea 

Currants— 


black, abnormaj blfMBwmf 

black, " rerenlon ” of 

culture and roarketlng, Ind'-I* 
culture ia California... ....”" 
culture In weatcra Waiblngtoo. 

Waab.......... 

fertlKaer pxperimenu 

Inwcta affpctlng, r.R.n.A 

reiUtance to pine blister roat.. 

sprayed, arsenic on, N.H 

Cutworms— 


M4 

»4« 

348 

141 

441 

m 

4i0 

Ul 

780 

fi8t 

no 

614 

TSO 

168 

133 


m 


361 

466 

546 

650 


&S3 

6&0 

644 

346 


394 

A40 

643 

131 

55 


control In greenbouses, 0W0..» 762 

life btstory and ranrdiaa, 

ll&.U.K M 

Cj/ameptU ptorttlMiei, analyses... ATS 

Cytnamld— 

as I source of nitrogea, Pa 330 

preparation-,........ 7ll 

Cyaoid, effect on orldatloa in anwb- 

leal dips 5M 

CyauuHc add— 

dlitributioD la soils 303 


Identity with “ teb^carbenb 


mid**. - 2« 

CveUteephak efUoae, life history... 861 
epUu— 

fomioprlutt notes 467,664 


formiocriMt, notes, AU.Colleg*. 664 
spp. tucking sweet potatoes, 


D.SaA 

CySsdrooUdiSM sooporUm, studies. 
CpKsdrwportiHii poU, notes, Can... 

Cpltene fobtei®, notes,. 

CvmaUxkrc mhkpt, antes. 
Cyalpoldea, type species of.. — 

Cjfsfiw OfllWa, notes 

CyMdon plecfo ataohv»% stodtes. 
Cifncmvk oaiav^riM, Sribemtlsii— 
Cvphtik hevt9, notes., 


664 

664 

546 

436 

61 

64 

664 

66 

M3 

63,766 
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EXFEBIMSKT 8I^TI0H becobd. 


CjTftlB— P«««. 

s4dttlon to loV'protciii dleC-.. B70 

BotzltfTe WMlW W9 

C|to)og 7 , aaethodi and Taino 328 

Cytc^iaam, flxatltm-..-. — 829 

CftO0p9r9 — 

§aoeMaH, ttndlei — 851 

ttictotUma and PhomQ m- 

forof/if relation 758 

Daetyloctm^lum vgyptiaowm, etodles 68 

Paloeba aa a green mannre 220, 336 

Dairlet>- 

farm, plana ^ 292 

tnapMtioo and eanltatlon, K 7 — 781 

I>alr7— 

bacteriology, outline 781 

tanna, afaare-rented. In WUcon- 
■In and Illlnola, 'D.S*D.A — 877 

herd records 74 

herd records, Minn 178 

herds, accredited, papers on — 179 

herds, care and management. 111. 278 

herds, economy In relation to 

size, Del 777 

herds, Improvement, Fla 877 

herds, management 578 

herds, management, Idaho 777 

honse, plan, U.S,D.A — 480 

Industry In New Zealand 281 

produce, cost of production 894 

production, maintenance, U.S. 

D.A 777 

rations, computing. Pa 73 

records, illustrated lecture, U.S. 

DA. 85 

score card, scope and use, Ky— 781 

sires, effect on production of 

herd, Vt 476 

sires, futurity test. Me—.—.- 176 

sires, pure-bred, value, Wash — 298 

utensils, effect on germ content 

of milk, 111 878 

Dairying— 

in Colorado 378 

In Florida, Fla 877 

In United States, U.S.D.A 777 

In Uruguay 778 

Dakin's solutlMi — 

action on necrotic tissue 685 

composition and use 782 

use 283 

Dark day In Jamaica,* U.S.D.A 210 

Dasheen — 

culture 231 

digestibility and use as human 

food, U.SJ1.A — 488 

Dospaevra rhodophoffa, notes 165, 358 

Dalofia iafeperrims — 

notes — — 762 

on pecan, U.S.DA — — 157 

Dates, culture In Egypt 347 

P els we 

College, notes 96, 399, 699, 900 

Station, notes 96,900 

Delphaddft, new, of Hawaii — 557 
Des»a4ophora neoaMm, notes — — 61 




Demo d ew 

trimaeH nJp. ^ 

s i s s oar j fc rf BAp^ ^eterlptSoB^ 

Doidrometer, description. 

DendropK<ma ooffeioola, no tf 
Department of igricoltnre. (g^ 
United btatea D^artmest iff Agti- 
cultnre.) 

Depressorte perslooeBa^ Uoli^ 

remedies, U.SJ>A - — _ 

Derbidm of PhfUpplDet ^ 

Dersuiccnfor — 

ttJ^ipUstui affecting 

olb^ffetiw In Minnesota 

oofMMfa* in California—^ 


^Sl 

IB 

l« 

241 

fa 


M] 

46: 

4t 

46 

16 

16 

n 

7 * 


Dermatcbia eganivmtrU, notes 

Dero9ienu9 poUipet njp., d^aiptibB 

Desiccation of the earth 

Development Act In Great Brltsla.. 

Dew, relation to spread of plant dls. 

eases, U.S.DA 4 * 

Dewberries, cnltnre experiments, Tex. a 

DioohoMiui — 

faUatcayi, notes 747 

funavtayi, studies, U.SDA. 

tryoMf studies, U. 8 D.A 669,76: 

Diamlno acids In proteins, sutrittve 

value 563 

Dfoportbe pbaveolonna, Investlgs- 

tions, U.S.D.A 449 

Diaprepee In West Indies 61 

Diarrhea, bacillary white — 

In fowls 6 » 

In fowls, Mass 

Diarihrtmomvia hppopcMi — 

In United States 

notes 


Dlaspln®, new, of Italy 

Diatraa spp. in British Guiana — 
Ditothrioeepholut latus, lifS cycle.. 
Dibrachps — 

auttnUia n.sp., description 

tUMoeampiB, notes 

rrtchloramln-T — 

composition and use 

preparation 

DUstpophara spp., key 

Dictyophora phanoidea, notes 

Dietpophorodelphcp notes. 

Didymiwn lUffripea, sexuality In 

Didpmo»phmia eofeicolOt notes — 
ZMestnmfuoiiwi mamorata, economic 

importance — 

Diet— 

defldendes, correction 

effect on r^roductlon In albino 

rats 

for nursing mothers 

of cafeteria patrons — ------ — 

of families In Wstilct of Coital 

bia 

of laborers In 

of munition workers In Bnglanfl 
of working women In Boston- 
poor In caldnm, dfect— 
relation to “ 


m 

iw 

460 

459 

7S1 

76' 

565 

763 
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tun 


M-CmOtMi., 

p«iu«ti 

ifiB of vttamlns lii.« 

yotufttloii, iB Bogltnd 

{gt$ alao WooH) 

jjjjjgiiai, dOeoUtSon 

pj^j^ gtadltt to dttes 

PlttiffTT*. Qcdflc pareoteral 


Pm*. 

$66 

568 

167 

$66 

63 

580 

828 

66 

261 

769 

165 

886 


t«>t% Hawaii 

jigfjjntUaUtf atadlea 

jfQtpk9ii»U tiUo, notaa 

pjffiny room aervicw, public, la 

Daltad Statea 

n^odifti njBp.f dcscrlptlon- 
Dlphtbd^ toxta, stodiea 

]ygioii<rfar parasitizing gipsy 
notb 159 

«i«2olOfi<lk«> atadles 162 

oo^eicolo, notes 51 

griffTofti, relation to apple soar 

np - «2 

pioiofaai# aaoooato^ notes 762 

pipping llaida, oxidation 585 

Diptera— 

dasaldcatioD — 161 

of Denmark 263 

of Philippines 466 

paraaltlc, of Africa. 


by oeaftattMOao 


263 

Vltlparoos 261 

Diieoda them, notes 51 

Dtoeasee— 

diet deficiency, notes 267, 508 

laaect<boriie, notes 558, 580 

•f animAiiL (Set Animal dls- 

eatei.) 

of planta. (Bee Plant diseases.) 
Diilafectants — 

new 782 

phenol coefficients 581 

PIstiliatioD under dtmlshed pressure, 

ipparatu for 309 

DistUlers' grains-- 

anaiysea. Mass 665 

analyses. N.H 

dried, analyses 360 

dried, analyses. Mich 368 

dried, analyses, N.T.State 67 

IHstlllery rinasse. ferttHelng value- 515 

Wrtllling head, d^crlptlon 10 

Do^ uwfiy. notes——. - 156, 358 

Do^dge-^ 

In marketing wheat. U.S.Djk— 840 

on wheat, computing...—.. 684 


llogwood, analyses- 

M/loms, analyses 

tehleh, analyses 

labish, culture experiments 


309 

368 

368 

336 


nodule formation 528 


®®*®®lti, fertilising value 

^*****®bl» populeo — 

notes ... 

•otw. NJiex 

fir, s^mid^growUi, source of 
DJU) 


124 


147 

646 


145 


Dourlae — 
diagnods 

metbod 

In Iowa .,**~”* 

Drainage-. 

effect on bacteria ta peat 

farm, notes 

^na, notes, Wtrt ** 

farm, notes, WU 1'. 111*1 

In Csilfomla, Csj ^,,.1 

In New Zeeland 

In Nots Scotls 

In southern LonUlana, T\8i> a. 

In Vlrictnla 

of slUli lands 

of Irrtgsteil lands, r.8 n,A**", 
of peat lands* 501 

pamplog In nMaitoo to ralnrall 

C.SD.A 

Dried blood — 

adulteration and use 

aTailabnit.Y In pri'srnce of so- 
dium nlrrste 

effect on composition of wheat, 

Ohio 

fertlUtjng vslne, Mass.,.. 

fertUlilng value, Pa - 

fcrtlllalng valne. 8.C-._, 

nItrlhcstloQ ns affected by lime, 

AU.Oollege .. 

Dried milk, analyaes 

DrlDklng rinaaea. iterilliatlon 

DroBophila — 

(ifnpriopkila* (See Pomi(V» dy.) 
mcJono poster, food of... . . . . .. . 
Drugs, Inspection In North I»akota, 

N.Dtk 

Dry farming — 

crops for beef cattle, N.Mex.. 
effect on toll moisture, rtah_ — 

experiment*, Mont 

Drying plant, community, C.fi.D A-. 
/>ttabflapa lonneratioidrt. distribution 

and UM-_ 

Duck manure, anaiysea. Pa. 

Ducklings as affected by rlw diet, 

Can-.- ^ - 

Ducki, gonadectomy and secondary 

sex characiers. 

Durum wheat (Sag Wheat durum ) 

Dual — 

bacteria In 

prefentlon experiment*, D.8-D.A. 

prevention on rood# 

*■ spray*. <8«e Hpraya.) 

Dye plant* of Chile — 

Dyeatuffa — 

from Latin Amerl^ — ------- 

vegeUble, of New Zealand— - 
Dynamite,, effect on yield of cotton 

and com, Tex 

Dyscinetui bidenietui. notea 

pygdercue— 

delauneyi. life history and rem- 
edies ":'"r 

wtfsretts*. (fie* Cotton •taloer.) 


m 

T 1 

420 

690 

497 

591 

690 

2 sa 

387 
3*9 
S9l 

388 
690 

$87 


618 

218 

220 

517 

IIP 

WU 

663 


61 

167 

872 

319 

333 

716 

781 

23 

677 

170 


885 

790 

87 


248 

$09 


$$5 

459 


461 
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T66 


54 


T>yumUTr-^ 

am^lCt tranwnUwJon by — 563 

cbrooic b»ct<ri*L {See JohD®** 
disease.) 

Dytlsens destnictire to mosquito 

UrT» ^ 

Sanaa spp. and Rmgaa parasite In 

India 

Sarthqnakes In California doring 

1916 

Earthworms transmitting nematodes 

to fowls - ^ 

Earwig, European, life history and 

remedies. U.8.D.A 5® 

Eehinocyatia oreffana, seeds of 410 

Economics, rural. {See Rural eco- 
nomics.) 

Ectogony, definition — — — — 52® 

Eddoes, varieties ^^5 

Bdacatlon-*- 

agrlcultural. {Bee Agricultural 
education.) 

at Pan American Scientific Con- 
gress 

Egg — 

albumin, nitrogen distribution In 
laying contest at Vineland, N.J- 

laying contest In Ireland 172 

laying contest In New South 

Wales 

laying contest In Queensland-- 

laying contests In England 

preservative, analyses. Can — - 

production, breeding for 172 

production, feeding for, W.Va— 577 

production in Rhode Island Red 

fowls, U.8.D.A 876 

production In winter. Wash 

production, relation to pigmen- 
tation — 

production, selection for 276 

production, studies 171,172 

production, studies, Mont 373 

shells, analyses 626 

Eggplant— 

color Inheritance *** 

early blight, notes, Wls 451 

lace bug, studies 858 

characteristics, W.Va — 577 

cost of production, J4.J — 373 

fertility experiments. Can 677 

for hatching, shipping long dis- 
tances, Can 677 

Incubation, N, J — — — 876 

incubation. Wash 7^ 

marketing by parcel post, 
U.S.DJI. 


794 


310 

677 


72 

173 

72 

666 


497 


276 


Smeria atieda as a cause of cocci- 

^oMs in calves ^ 

SktehUtua aamaiMides m tp., de- 
scription — 

Slaphiditm vUloaam on pecan, 

n.8.D.A m 

Elaterld*, phylogeny 5^^ 

Electric motors Irrigation pump. 

lug, Mont — y in 

Electricity— ^ 

effect on plant growth 5^ 5^ 

use on the farm 

Electrolytes, measuring oondactirity sjj 

Sleuaine coraoana — 

analyses — — sn 

culture experiments 135 

Elevator dust, analyses. Can us 

Elk, book on jj 

Elm — 

forcing experiments, Vt Ul 

tree beetle, destruction by Eng- 
lish sparrows 45: 

Embryomas In plants — TS2 

Emetln, germicidal action ISO 

Emmer — 

culture experiments. Can—.... 644 

culture in Wyoming, Wyo 5r 

varieties, Can 4S4 

varieties for Utah dry lands, 

U.S.D.A — 230 

Emmesomyia n.g. and n.Bpp., notes- 659 
Empoa roate — 

in Nova Scotia 

life history and habits— Stt 

Empoanca — 

ffiaU. {See Apple leaf-hopper.) 

sp. affecting pecan — — — 102 

unicolor, life history and habits. 859 

Enarmonia caryana, notes 256, 762 

Endive, mulching experiments, Mont 344 
Endothia — 

gyroaa, distribution In America- 32 

8pp., pigments ^ 

Engineering, agricultural. (Bee Ag- 
ricultural engineering.) 


72 


marketing cooperatively 392 

marketing In Canada — 294 

packing 

partly incubated, shipping, Can. 677 

preservation 867 

production for war emergency— 94 

standardising, Wash 298 

Egrets, protection 556 


Engines — 

Internal combustion, new fad 


for 


oil and gasoline, for Irrigation, 

Mont 

steam, tests of fuel- 


186 

291 

English sparrow, food habits 45i 

Entamaha histolytica, transmission 

by files 

Enteritis — 

bacillary, transmission by file*- 
chronic. (8e« Johne’s disease.) 
Entomology — 25^ 

bibliography ^ 

economic, In America — — ^ 

textbook 35: 

treatise ‘*7^' g5J 

Entomoaponum^ macuMun, n ^ 

Ensym action, studies. 

Ensyms — 

of germinating red graui.— — 
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p*fe. 

^ iiillt and U^JD.A 479 

^ ptttcrtttic jBloe, eoagolatloB- no 

^foteoljrtlc, textbooks 6U 

iiUiAM n^., descrtptioii.^ 1$$ 

not^. 547, 848 

notes 365 

tod their oostrol dnrlag 


{ndt-dj.) 

ffffH ootraotM 0 ^, notes 557 

m , »tadles 66 

BtudleB.- 560 

gl»L Btndles 464 

not»- 48 

gfftjirocTtes ot ox, pig, and sbeep. 481 

bKOtltl cXia In India 8 

Eittrkydroljilng snbsttnces, tctlv- 

)tj — 803 

Et^lfiltctortd, sources 420 

Eocalyptol dUorintdon products, 
jtrfptTSdon — 578 

Eqctlyptus— 

oU ladostry In Nilglrls 8 

nrlaot forms — 46 

rt4«sili botrana, remedies 267 

tvtjuola rufficepi, life history and 

rtttedles, D.8,D.A 263 

blsrboa^ use as food 46S 

NecMlam-- 

eomi, notes 464 

pmicv. i8e« Peacb-scale.) 
hfh8tortoi»>~ 

spertolde*, toxicity, AIt.CoI- 
lege 883 


sliois/ollssi, toxldty, U.8.D.A. 686, 883 


fsfrocM* chry»orrh<Mt. (See Brown- 
till moth,) 

f#(«romaJM taefiim n.sp., descrlp- 

doa 363 

ftifyseAora coffeicola^ notes 51 

fvydisota UHdlcofiws n.sp., de- 

Kriptlon 665 

lirjilosw plModis n.si>„ description. 565 

fwcfpc# htitotm, notes, U-S,D.A 864 

ruclw- 

delate nxp,, notes—. 565 

trscJophapi n.8p.^ description-. 165 


Ssirttls tmeilp. {8e$ Beet leaf- 
•»PPer.) 

IvtMps— 

'ttri (fiee Orange thrlpa) 
syri (Pw Petr thrlpsj 


fsiffo Udhanda ccffticola, not^— 51 

posloioniw ajp., d^crlptlon 648 

*«•« ac^Umi, notes— — 60 

®^PoriUon~ 

4nd tbiorpdoii, tr.S.D.A 210 

formnu, UAD^A 511 

*«« dmUtr water surfaces 115,223 

^ snow fields 418 

^ *now snrfaces, U.S.D.A 209 

‘’WSr PCTlodi In, B.S.Djl 610 

**»dl«s^— 622 

eottlpmeiit for 115 


deformaiM^ 

notes •••’ 

*«>tea V»Z[[Z 

''*• 

*«PCT,d.„ o d«wii„i„ ,4, 

tf-Toas, Doles 

Experimea I— 

station in Ssoto Domia^o 99 

*Mtloa in VirtiD itliodi,--; m 

bUUoa m*wM. note* 

sution worUrs, war sersW op' 

porttiBitJ^s j 

sUtions and mu-dsIob screw, 

closer J 9 

etiUoDfi Id ynnca ]'! !'] 409 

stations, iDsulsr, inTniltsttoas 

St 

stations, laws coDcrrnjnjt. 

L',S.I>.A ,, M 

sUtioDs. war stnergmcy leilT' 

Hies ^ 

statiiiDs, Work sad cipeotlJturts, 

..... 808 

(Set oJso Alshams, ,t links , 
rtc.) 

Extension work, (Stf AtfIcwUyral 
colleges ofld .taricnlrurel exten- 
aiofi.) 

Extraction appantua treatment of 

corks 4n 

Eye fly, life bjstnry and bsljltw ,%18 

FaROpyrismon In plijs ,^8t» 

Fairs, conitnuniiy. 

Fairy rings, fungus, «tudw,t'.8.n„t 222 

Ffinrtio pinio, notes 53T 

Farcy. (AVe Glandcra,) 

Farm- 

animals. (See Ure stock. i 
buildings, healing systxmM fur . 402 

home, rcinlion to foorj supply 

and labor profiPms ... flt>4 

bomea, water supply for 301 

laborers. {Bee Agricultural 
laborers,) 

lands, purchasing in New York 404 

machinery. (Sec Agrlcullura) 
machinery,) 

management courses Id agricul- 
tural coIlegM..-., 608 

oporatlons, climatic control 4H 

products, (flee Afrlcuitural 
products- 

rewrvolrs, TJ.S.D.A M 

survey in Washington. Oregon, 
and Idaho, IJ.fl.P.A,.^ — 624 
.wastes, uttlitatlon for feedter 
U.8.D.A 


FarmerB— 

cooperative buying organiMtlona, 

Minn,-, - 

institutes In I’nlted 

U.S.D.A 

Farming-^ 

in blue graaa fegioo, Kj-— — 

In England, treatise 

in Provo area, Utah, TI.R.D.A.. 
In Tennessee—————^ 


m 

m% 

tft2 

423 

It 
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Ftniitaf— Oratiniicd. P»«e. 

aear ICoMit, IUmobH, n.8J)^ OM 

profitable, aotae 403 

textbook 207 

{8m cUo Agrtonltve.) 

Varma — J|| 

fitvervlfied, lO^Texaa 80 

tor tale la Maine 01 

la New Hampablre, list anfi «le< 

•crlptloBe 102 

tTrigated, operattoB, Utah SOI 

Irrigated, profit! f»m, U.S.D.A^ 403 

irrigated, eeleotlng, U,S.D.A 18fi 

method! of organlaing 101 

Mwage diapoaal on, Mont 188 

water eapplj for, Mont 188 

Fat! — 

and fatty add derivatirea In the 

diet 570 

determltation in condensed milk 

' and milk powders 314 

edible. Id United States 265 

from petrolenm 714 

in cookery - 368 

methods of analysla 206 

methods of sampling and analy- 
sis 804 

of grain sorghums, OUa 410 

of Rhu9 laurina and B, diver- 

siloha 202 

sampling 206 

Fatty adds, (fifee Acids.) 

Fauna of Wyoming, U.S.DA 255 

Feathers, melanin pigment of 171 

Federal — 

Board for Vocational Education, 

report 696 

Farm Loan Bureau, organiza- 
tion and purpose— 191 

Feed. rack, description^ 693 

Feeding — 

of farm animals, treatise 268 

summary of iArestlgatlon» 672 

Feeding stuits — 

analyses 369, 411, 672 

analyses, Can— 666 

buying, Vt 470 

effect on eggs, W.Va 677 

effect on texture and flavor of 

butter, S.C 683 

inspectloD and aijaylses, Mass. 665 

Inspection and analyses, Me — 772 

inspection and anaylses, Mich.. 368 

Inspection and analyses, N.H_. 368 

inspection and ajialyses, N.Y. 

State 67 

inspection and analyses, Tex.. 369 

Inspection and analyses, Vt — 470 

inspection In North Carolina— 672 

inspection in Pennsylvania 369 

law In Michigan, Mich 368 

law In Texas, Tex 369 

of minor importance, Cal 168 

utilisation by fat cattle, U.8. 

D A. 469 

valuation 66, 367, 368 

(See also ^ecifio kinds.) 


Fennel, preadm ta fiour____^ 
Fermentation— - 

alcoholic, atndiea..., 

viscous, studies Zllir 

f Ferments, (fifes Bniyms.) 

Pern — 

caterpUUr, notes 

poisoning in horses... 

FertUime, analyses. Can. 

Fertilizer expe^ents — 

Can, 


Feete {8m Fssdtsf stntta) 
Feldspar— 

aa a somroe of potash 

tertillxiiig, value, m«— ^ 

Fence postw^ 

fo^ attackliig, 

preservation 

preservatloit, Ifo. 


U1 

Ml 

94, 


preservMI^ Pp _ir ******* 


Ui 

711 

«? 

lU 


(Sid 


Minn, 

Pa, 


- 454 

120. 8J3 
• II 

- SH 

- 325 


at Pee Dee substation, 8,C. 

in Rhode Island 

(fifce also ipeoial crops.) 

Fertilizer reqtdrements of soUi. 

{See Boils.) 

Fertilizers — 

analyses 411,425 

analyses. Can 

application 424 

application, Mo 419 

effect on composition of whest. 4i^ 
effect on composition of wheat, 

Ohio 5j^ 

effect on quality of tobacco 136, HO, 231 
effect on quality of tobacco, Pa. 3T 
effect on weed growth in 

meadows I4i 

imports and consumption In 

United States 5lT 

inspection and analyses, Ky U4 

Inspection and analyses, Maw. Gi 
inspection and analyses, N.H.. 321 

InspoctlOD and analyses, B.L.. 521 

Inspection and analyses, S.C — Ul 
inspection and analyses. Tex... 

inspection and analyses, Vt 12$ 

inspection In California, Cal — ^25 

Mnspectton in Maryland 125 


law In Delaware-^ 

long continued mBe,^Pa.— 
manufacture, Vt-. 


124 

3N 

42$ 


mixing 

nitrogenous. {See Nltrogenow 
fertillzerB.) 

phosphatic. {See Phosphatea) 
potash. (See Potash.) 

prices, 1907-19IT- JjJ 

profits from, Ohio — — ^ 

residual value — 

supply in United State* 
U.S.DA 


textbook — — — — — — 

use 

use, Cal — — — — 

use In ywtf time, Ohio-.-— — ^ 
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Pue. 

fBtt fllM tpeoi/h m^tertau.) 

lUKte CM, coitaM experimests.. 133 

FW*tt»— 

dKv, m!yw«. tm seo 

ojmn tipwUwBt*, Tex g29, 851 

etitnre 1 b etiteni Orefon, 

0.8J[>J 432 

ftt$ and Wty aefto ot^kU.. 4io 
tetUlier cxpalnents, Tex — 880. 882 
eerOUMr expertmests, O.&D.A. 43i 

ftUfe, Tields %nd T«loe» 

Cal 174 

•eeaiBf experiaenta, Kaoa 680 

tnnsmlialon of antibodlea 

t« la oteio 284 

Flltf— 

oopa tB Chile SS6 

(CM CellTilose.) 

IsdOftiT la Antigua — 836 

punta, kapok-Ufce — 529 

lleif— 

plant, check Uat 63T 

textile, uae t& ebauleal aaaljafaL 9 

ffcriii-— 

tron different animals, analyses 110 

Bitrofen diatrlbotloa in 310 

evening In polybaale adds and 

tbetr salts 502 

fiau IsaH/oKa latex as a Termlfuge, 

D.AD^ 884 

FWd crops— 

cost of production, Can .... 634 

insects sffectlng 459, 556 

mstmrlal re<iDlrementB 432 

DStiTe, culture in Madras 230 

water requirements, Nebr 228 

water requirements, Wash 227 

(8 m oIso spedol crops.) 
ndd experiments — 

error In, 0.8J1.A 743 

technique, U.8.D.A «... 429 

field peas. (8 m Peas.) 

Ilf- 

canker, notes 454 

debaA, notes 454 

leaf blight, cause 252 

tree bormr, three>Uned, studies, 
U.8.Djk 368 

Ufa— 

enlture in Florida $45 

▼srietlea, Tex 41 

^^•riasls in America 580 

Wter. paper pulp, notes 606 

FUterlag tub^ deacrtpUoB 411 

Fir— . 

Wsam, factors iafloencing le- 

prodnctlon..« 45 

^^wflaa, seeds of 46, 847 

tteber nailed Joints, tests 892 

fife— 

dissemination by In- 

558 

tarestlfBtlons, Ohio 863 

yght, t ttnamisslon hy heea. 164 

and five on 

I - d92 




forest. (Sre 


867 


as a food resoorte ,« 

Stslli, D.8.D.A-.- - s« 

dlstributlou to Mlen^ta t«ri^ 

era 

loose. 

aea! for cow*. «tu 

aesl for ptfi, 475 

»esl. palaublllty and nutriiive 

* - 66 

preserTing for domestic u*e 46S 

production and protection tn 

rnlted States 681 

purchaMaf and qm lUITJ 867 

165.466 

»crap, tnaljrera. N T Suie.T... 67 

^^scrap, fcrtlllilng raloe, 8.C 6I7 


duff, analytes, Can 666 

cnlture Mpertments. II 3 

culture experiroenis. Can 6S4 

culture experimenfi, .MJnn S23 

culture ta Cuh, C.8 P.A... 580 

fertUUer experiment* J3 

ferUUiter expertmeou. Can 634 

fiber, studies. Can,. 646 

liming Mperlmeni* 34 

pests nnd dlseaseg Id New Zea* 

laod 2117 

rettinc, review of lUeratnre„. 718 

rotation Mperlmenta, n,8,D.A. 12P 

scwIlDg eiperlmenta. tVS,D.a„. 431 

shires, analyse*. Can.... 666 

varieties, Csn ... 634 

TarleOcs, C.8.D.A 31, 230. 431 

wilt, lavestlgatlons, tl.H.D.A 449 

Flaxseed and legume comblnAOoaa, 

preparation, Waab.... 865 

Fleas and their control, C.B.D.A.... 363 

riles— 

control in military campt__.., 60,262 

bouse. (See House fly.) 

muscld, wloter obaerntlons.... 262 

overwintering... 766 

relation to bacillary mUrltU.. 363 

relatioii to pollomyellds — 262 

remedies. 

repellents, (Jan 679 

studies 56$ 

traps for 

white. (Sm White fly.) 

Floods of sootbem CalUomla.-...- 6P0 

Flora— 

of Rocky IfonntalDi and idja^ 

cent plains — 782 

of Wyoming, U.8.D.A..— — — 255 


Floor — 

antlneurltic properties after 

baking 

baking qualities, Kan 668 

barley, analyses. Can ^ 

burned, mllUng a»d baking testa MT 



950 


BXPEHIMEKT STATIOW B£COBl>. 


39 

732 

641 

842 


368 


511 


511 


Flou^-^ontlniwd* Page, 

cofuerratloii lo United States — 792 

determinstioii of fineness 314 

lodging 711,712 

low-grade, analyses- 369 

low-grade, analyses, Mass. 665 

Iow*gTade, analyses, N.H--. 369 

mUling 538 

polsonoos 712 

red dog, analyses 572 

red dog, analyses, Mass 665 

red dog, analyses, N.Y. State — 67 

supply In United States, U.S.D.A. 867 

Flower gardens for little girls 297 

Flowers — 

breeding experiments, Can 641 

cultivated, Injury by bees 264 

culture experiments, Can 641 

greeub^se culture 

of western United States, guide 

varieties, Can — 

varieties, Tex 

Flue dusta, analyses 424 

Fluids, revolving, dynamics, U.S.D.A. 210 

FInorIn, determination in presence of 

phosphorus 313 

Fodders of South India, analyses — 

Fog — 

along California coast, U.S.DX 
at United States lighthouses, 

U.S.D.A 

effect on redwood 622 

relation to spread of plant dis- 
eases, U.S.D.A 47 

signal machinery, acoustic ef- 
ficiency, U.S.D.A 510 

Femes — 

ousfratis, notes 548 

Mpnosfis, notes 52,53 

lucidua^ notes 354 

pinidolo, treatment 855 

Food — 

and nutrition, chemistry of, 

treatise 

bacteriological examination, 

treatise 

buying 366 

cereal. (See CJereal foods.) 

chart, de^ptlon 64 

composition and cost 366 

conservation- 94, 167, 266, 662, 770,795 

conservation, N.Dak 266 

general discussion with recipes- 867 

home drying and canning 04 

in war time, booh 662 

in 8 pectl 9 n In Kentucky, Ky— 867 
Inspection In North Dakota, 

N.Dak 167, 867 

Inspection in Wisconsin—— — 867 

left-over, utilisation 770 

marketing in New York — — 293 

plants of ancient America 167 

preparation 663 

preparation and use, Conn.State 662 

prices in England ’ 00 

prices ih Wa^tegton State— 568 






Food — Continued. 

productioD and eonsemtioB ^ 

boys^ and girls* dubs 

production for 1018, U.8JD.A-_ 
production In Great Brltsln., 102 

production In Portugal 

production in United States, loj, 
production, Inaeaalng, Wash,, 
prodncts Insp^^n law, US 

DA 

requirement in Infancy 

supply In vatiouB countries—.. 

supply of France,—- 

supply of Germany — 

supply of Great Britain 

supply of Jamaica 

supply of poor families 

supply of United States, u.8. 

D.A 

survey In United States 

tables, booklet — 

terms, notes — 

valuation 

values acre of staple fans 

products, U.S.D.A 

(See also Diet) 

Foodstuffs, * cereal and vegetable, la 

United States, U.S.D.A m 

Foot-and-mouth disease — 

In Iowa 

in Sweden — — TM 

Forage — 

mixtures, digestibility 

poisoning, studies. Ky 383. m 

Forage crops — 

breeding experiments 

culture experiments 433, 5-6 T '■ 

culture experiments, Hawaii— 

culture experiments, Mo 

culture experiments, Tei 

fertilizer experiments 

tests, Hawaii 

varieties 

varieties, Mo 

varieties, Mont 

varieties, Tex 

varieties, U.S.D.A 

winter, Cal 

(See <aao apcctai crops.'* 

Forest — _ ^ ^ 

administration. (See Forestry. 

associations of Gulf Coast 

botany of India 

experiment station at Cloquet, 

report, Minn 

exploration In Patagonia--— -- 

fires In Connecticut, Conn.State. 

fires In Oregon 

fires In Texas 

fires in United States — — 

lands. State ownership——--^ 
pathology problems in tJo ^ 

plantations at Axton, ^ 

products 

rep r wln ctlua, n*tu*Alt 
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l^<gt Ftfe. 

iDStftQtai, X>ebrm Dun, 

Import MS 

upflr (See Tr«e 

ittet, determlxMitloD g4r» 

gillg, eompocltlon 722 

^ipcfrlson, tediBtcal education 

for 495 

,,;ve 7 of towii of Redding. 

Conn.State 247 

tantton In United States 543 

tat emterpUUr. notes 358 

tioa. (See Trees.) 
rwsstitlon— 

la Norwnj — 544 

of send dnneSf U.S.D.A 348 

itndles. Minn 845 

FWestiT^ 

form, notoi 643 

Arid parties, first aid manual. 

U.8.DJI — - 645 

to America 643 

fo Balncblatan 846 

la Canada 246,349 

la Colorado 1 643 

la Great Britain 644 

la Hawaii 644 

in Hoknahn. Japan 447 

la India 144, 247, 648, 845, 846 

la Kentncky 543 

In Korea 349 

in LatlD America 246 

In Maryland 144 

In New Brunswick 543 

In New Zealand 247 

la North Carolina 543 

la Oregon 544 

Id PennaylTanla, Pa 44 

In Philippines 45, 246 

tn Queensland 145 

in Russia, relation to *' black 

storms *’ 145 

In South America 240 

tn South Australia 751 

IsBtructtoD in Latin America.- 199 

mannal 751 

^oreiti — 


effect on climate of Switzer- 
land 14 

growth In NataU 144 

National, conseryation of game. 555 

National timber Rurreys, 

U.8.D.A 349 

of Florida 643 

of Isthmus of Panama — — 544 

of Kongo 247,248 

of northern Manitoba, ecological 

features 732 

relation to European war 643 

relation to rainfall, U.S.D.A-- 510 

relation to soils 542 

tuition, Minn -1 146 

ylek! tax, basis for 46 

"ofkcufo oisSeslaria, life history and 
^rtStodles, U.RDJl- 56 

’^srauOdeiipde^ 

on pTQtBto hylrplysls. — 201 


Formaldshyde^flotlnoM. 

effect on tcH! offtuitom, Vt..., 

agaiast mastjtis 

Formalin, Fortnaldehydej ' ~ 
Formic add or formate*, detrrmlna- 


Pormlcldie of Uait , 

Foul brood, recT.jfnltioq and treat. 

ment, Ky 

Fowl— 

nematode. tranamlMioo by 

earihworm* ...... 

typhoid. iiudiM 

Fowls— 
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bone repair In. \ (' ....... 38ft 

brooding for reg producUnn 172 

elTfct of age on fmiMdliv .^7-.' 

fffrot of ra at rat loti on r^xtllr 
; organs _ . . I7rt 

egg laying ryrhs at bsais for ae 

lection . , . 173 

gonadertomy and secondary ssx 

chiractem . ... 170 

Inheritance nf apangUng In... 2T6 

pctilgreelne , _ 577 

plgmenfitlon and egg prodoc- 

tlon . , . . _ 570 

pigmentation In frathm nf 171 

reproduction In,. S72 

testing genellfslly — .... 776 

(JR« shio Ponltry.l 

Foxes, raising In eaptirlfy . ..... . 677 

Foriall, feeding ralue. Cal 168 

Franroo rlcfifin^ n g, and n ep on 

roses In Italy. 463 

Frit fly, notes. , . 'j!'>7. 46^» 

Frltlllarla, rusts of..... . ... 548 

Frost- 

forecasting, !’.8.n,A. 2W 

in Kentucky, Ky-- 20 h 

In Unllei! Rtatni 415 

prevention in nrchtrd*. Fan 641 

aprlng, in eastern t'niled Wta(**f, 
U.S.n.A ... 717 


Fruit— 

aJ a food ess<»ntlal. Wash 29" 

breeding experiments, ('an. ... 641 

brown rot, investigations 862 

huda, development, Ms- - - 640 

butters, preperatlon, C.H.D.A. . 317 

canning 

canning, ral. 

canning, U 8 T>.A 12 

canning and preserrlog...,- 114,715 
citnia. (8cc atrua frnlls,) 

culture, Wash ^ 29 h 

culture, booklet - 446 

culture experiments. Can 641 

colturt experiments. U-H.PA.- 444 

culture in Braxll--- J42 

culture in Queensland '>4^ 

culture, treatise 

diseases in lUly 

dried, cooking, U.6.D A *2 

drying ,, 

dniBf to the hwm, tf lD.A — w 
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Fruit— ContlBiieA P**®* 

dWtlDf — «» 

mporatiOB <lrTiof» 



fitrtiliser experiment*———- 5^ 
fly, Hedltermnean, *• n menace 

to Florida 202 

fij, Hedittfranean, la Hawaii, 

n. 8 .DX ®®8 

fly, paraaltea, UAD.A W9 

fly paraaltea In Hawaii, n,S.D.A. 
forecaatlog probable bloom, Mo- 
greenbonae culture——— — 

ljuecta affecting — 459» 

Inaecta affecting, B^ana 058 

June drop—* 

marketing — 5^ 

of Chile 

orchard, cnltnre experiment*, N.^ 



orchard, culture la South Ana- 

tralla 1 “-“ 

orchard, Inaecta and dlaeaaea of- 
orchard, plat experiment*, U.S. 

D.A 

orchard, varletlea, N.Mex — — 

pollination by beea 

preaeryatlon — 

propagatloD 5^® 

aWpplng organlzationa, account- 
ing aystema for, U.S,D,A 

email, cnlture and preserratlon- 
amall, culture experiments, N. 

Mex. 

small, varieties, N.Mex 641 

sprayed, arsenic on, N.H 54 

itandard containers, C.S.D.A — 40 

stone, diseases In Rhone valley- 50 

stone, ^ummosls and brown rot_ 454 

storage cellars 292 

tree leaf roller, notes S 68 

tree Nectrta, notes 548 

tree root knot, studies 852 

tree silver-leaf disease, cause— 60 

trees, dying In New Zealand — 452 

trees, fallnre to bear, Wash 

trees, fall v. spring planting — 
trees, fall o. spring planting, 

Mo ^ 

trees, varlamty of yield, 

U.S.D.A '743 

tropical, tests, Hawaii 842 

unilocular, asymmetry and fer- 
tility In 29 

use in the diet, U.S.D.A 166 

varieties, ^n ®41 

varieties, %Ilnn 142 

varieties, Tex 842 

varieties, U.SJl.A 142, 443 

waste, vinegar from Cal 414 

Fuel prices In Washington State— 568 

Fuller’s earth, use In chemical sepa- 

tlons 411 

Fumes, effect on vegetation 429 

Fumigation, notes 468 

Fwifl^" 

acOnn In soEa 
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641 

540 

257 

748 

641 

264 

616 


793 

842 


641 


p^ngl— ContiiMisfl- Ik®, 

as affected by Rosstiini and 

traviolet rays 

mitomogesona, In Bartadot.^ y-. 
growth In plant decoctim„_ ^ 

of Japan 421. $41 

paraattic, dlaa emln attoB 

parasitic, growth la cnltuet— « TH 

pHy Biology— — , 

textbook — ___ 


wood-destroying, black son® of . 
wood-destroying, cnlture mndi» 
Funglrides — 

tnalysea. Can 


S24 

U7 

$5$ 

254 


diS 


use with arsenical poisons 

Fungus fairy rings, stupes, U.BJIX. 
Furs, home manufacture, treatise-^ 
FMorfaia — 

ottbeiMS, deecrlptlon, PE 

lafeHNnm, relation to apple 

soar sap 

Uni, studies C.S.DA. 

oapeporum, studies, Hawaii 

sp. on carnations 

spp. on coffee««— — 

spp., relation to potato tsber 


298 

41 


640 


U 


757 


453 


841 

51 

51 


rot and wilt 

triehotheoMdet on watermeloa. 
Mo 


141 


645 

851 

857 


vasinfectum on okra, U.S.D.A— 

Fuehia n.g. and n.Bp., descriptloD 

Fu9icla4iUM — 

dendfiUoHm, (See Apple scab.) 

mooroaporum, notes 153,356 

Fusicoeeum ptttrefaoi ^ — 

n. sp., description, U.S.D.A 252 

relation to temperature and 

rainfall, U.S.DA 4M 

Qabis, culture 231 

Galactose, toxicity for green plants- 224 

Galactosldase fl In vegetable king- 
dom 

Qalermeella decora, notes 257 

Galls— 

artificial production 

Chinrae, notes 

of 


Game — 

conservation 

laws In 19lV, U.S,DA- 


555 

456 


Garbage — 

,for pigs 

for pigs, ITADA. 

Garden — ^ 

crop diseases, notes 441 

crop diseases, treatment,U.ADA. 
crops, culture in South Ans- ^ 

cr^ Insects affecting- 

flea-hopper In Maryland ^ 

plaiting cal«idar, Wash-— 

Gardening— tl 

courses in negro ^ ^ 

notes ' 643 

notes, llL. 
tceatlae — 
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bomi, N.Dik 089 
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laA tWr tilt* 501, 502 

MaAit SMogy tod tm~ 

flOiBa, r ADw4 881 

((MieMi) PtH^ophma pootvpma 
in BimU 652,765 


Qaognpby of world** igrictiltsro, 
CAD.4 895 


Oeo^rdeal iUtioitt, need of, 
VAt>A 812 


Gwtfll OoUoge, note* 98 

Qmalutt oQ Isdoatry In Nllgiri*.. 9 
»»«*«• loOiiietttf, notes. Can — 648 
OIW BOth^ 


eontr^ by forest sttllsatio&..« 145 

cratrM by parasite* 150 

dlitifbntion In Canada 456 

la Great BriUln 562 

Urm. diiMinination of whit^ 
pine blister mat by, XJ.S.D.A. B60 

aetas, U.B.D.i 68 

panaitfea and predatory enemies 

ti Cana^.* 656 

partbanoienests In 261 

diris ^nb*~* 

food proditetion by.-,^_« 795 

in Canada 29T 

SIseieri. Alpine, yarUtloni, U.B.D.A. 812 
^^ 4 ad extnteta, actios on tubercle 

‘ «4 etber add-teat bacilli 8 i 

8iaadm-» 


diagnodi 

^••soste. V,B.T>A 
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Jitewira, chemititl, tmta 
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Ofimimm. notes * ^ „ 

•*•«*». Mtei ^ .Jj 

<®tosiwfj|s> pMsyptt, groT^tb te 

plant decoctibat. . ^ 

mumnm. m 

**^'*'<n*«*aw on lymBAtM. clufc ggg 

•P* 08 shade tmes. Matw 

Ufs history and tmat^ 
meat, N.T.ConieIL_^^_^^^ m| 

»«, 

ninpelais, relstJoa t« tempera, 
turn tad rtlDfall, D.8.D A.. 484 

possyptt, growth la plant dwoo* 

SU 

Glossitis, ftogienom, Jn horses,.,,, iTt 

GlQcose~» 


dewttposiUoa by PshJIm wM 

SoimhmU 

detemUjstlon la 
bttoiillcstloo .... 


Glne factory wsstt si soarce of ilw^ 

Ps 

Gloten — 


tM 

tn 

» 

S3 


feed, snatyses, Ind It* 

feed, snslyses, N.H..,., ggp 

feed, pslsubiUty sad nutnths 

Tsioe fg 

meal, analyses, llssi **5 

Glycerin- 

effect on ictlrlty of latertsae— W1 

homlficstlon }* 

toxicity saa 

QlVPta tvetrUt n.*i>., desertpUon-.., 5*6 

dost msnttre, soslytos, Ps 

Goats— 

breeding snd esrt. G.BO A...« *71 

milch, lows — 878 

milch, u.B.D.A ara 

milch, in CtHforsls, 177 

GohoisMa n g. and n.t^., descrIpUoa 857 

Goes «p„ notes, U.S.D.A-- 885 

Goessmann, C. A, blogrsphtosl 

sketch 810 

GoffipAas parvUem, ajp-, descrip- 
tion 06 

Qonsdectomy in relstloa to •ecoofb 
ary aex characters of domeitlc 



GotUodes eertaidsro! o.sp., descrip- 
tion 

Gooseberries— 

cnltnre and msrketing, Ind*.-. 644 

cultnw In western Washington, 

Wash 

fertlUter experiments— a. W6 

Insects affecting, P-8.D.A-<-^.- 843 

reslitaoee to pine bllater rnst-- ISl 


Gooseberry- 

leaf spot, studies, Can-,.-- 

mildew, control in Scotland. 

mildew, treatment 

Gopher poison*, aoslyses, Can — — 
Goesypol— 

chemistry of 
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546 

853 
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891 
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Go My po l Contlaifd. 
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l]iT€ttlcatlonf, U.8.DJL.— — 685 

Aphli» eorr«ct name 482 

qo p t, liMacts affactixif, T7.AD.A. 54 

eoStare to tbe Dakotaa and lion* 

Una. U.8.D.A — 280 

cnltnra on Utah dry lands, 

U.SD.A 280 

tdantlficatlon of racea 63 

Inapoctton In Montana, Mont.-. 588 

Irrigating. aS.DA 186 

motb, Angonmois, biology 862 

puts, harreatlDg device for 228 

production in Orest Britain and 

Ireland 884 

prodneta, consumption In Bo- 

rope ; 888 

aampUng and grading, U.S.DA« 140 

leeda, large o. small, Nebr 782 

shrinkage testa, Ohio 840 

small, cnltore experiments, Tex. 829 

small, varieties, Tex 829 

small, varieties, TJ,8.DA-— — 80 

■mat^ descriptions and treat- 
ment, Mont — - — . — — — 249 

smots In Java 448 

smnts, studies, Mo. — ...... — 645 

spring-sown, Wash 796 

statistics In United Kingdom. 494, 495 

storage 

trade of United States, confer- 
ence on 294 

winter, culture In Wyoming, 

Wyo 

{Bee ofoo Cereals and epccM 
crops.) 

as a forage crop 336 


as a green manure. 


culture experiments ... - 433, 635 

fertilizer experiments 230 

meal, analyses 672 

red, enayma of ® 

selection experiments — 635 

.▼artetles 

wilts, notes 351,547 

Granges In New Jersey 594 

Grape — 

anthracnose or black spot, notes. 853 

chlorosis, treatment 51, 151 

court nou4, notes 552 

court nou4, treatment 754 

diseases and pests, treatment, 

U.8.DA 843 

diseases In Italy 361 

downy mildew, studies. 61, 661, 754, 755 
downy mildew, trea^ent 61. 

552, 754, 755 

industry in California 641 

Juice, preservation 617 

little leaf, notes 754 

ndldew, notes 648 

mildew, treatment 47 


Gt^o— 43oatlttMA |i. 

omarn, treatmcBt — ... 
phyOosera, control In IU1|_«^ ^ 
powdery mildow, treatment..^ 
roocet, s ta d lo i.-.,, — 

rust notoB . , , 

C^pefmit— 

scab in Porto Hlco 

SkinB, analyses, GoonBUte 

top-working — — 

Tarietles for Texas, Tex 

Grapes^ ^ 

culture in South Australia.^, 
defoliation tor control of pests, 
direct-bearing hybrids, tests... 

dusting 

dnstlng experiments, Can. 

fllage of .... 

forcing experlmenta, Vt..^ 

insects affecting, U.S.D.A 

muscadine, home naes, U.8i>.A. 

seedless, pruning, Cal 

spraying 

varletieB, Tex .... ^l, 

varieties, U^ J). .... . 
Grapevine — 

aphis, life history, U.S.DA 

pyralid, bacterial disease of.... 

Grapevines, buried, changes U 

Qrapholita sohUtoceano^ notes 

Grass — ^ 

culture experiments 

culture experiments. Can 

culture for winter forage, Cal.. 

enltnre on moor soils 

fertiliser experlmenti, HawaiL. 
fertilizer experiments, Mast — 
fodder, of German Bast Atrlci. 

fodder, of Java — 

for Irrigated pastures 

for irrigated pastures, U.SJ)A. 

Insects affecting 

mixtures, tests — 

mixtures, tests, Kans 

moths fa Quebec. — 

of Ohio 

plats, harvesting device for..-- 

— “ 

varieties, Can^ — 

tarieties, Hawaii — 

varletieB, Minn — ■ 

varletieB, Tex — - 

(Bee olso speoMhJ Wsds.) 
Grasshoppers. (See tocoste.) 
Grasslands — 

improvement’ 

relation to food production m 

Great Britain 

Rocky Mountain, and ptttriea 

comparison 

top-dressing, Mass. — — • 

Gravel for road surlaciag — 

Grasing, effect on ^f*®**® ^ 4lT 
pine reproduction, 

Great lAkes, meteorological 
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DA Ill 

Hair, anlUbnUj of nitrofHi la Ol 

Halida, meiliod for tUrtdoa 104 

H«iii*idotc earym, atodioa. UJiJ) A« 4*4 

Haloa, Qotrt, C.B.D.A...... OU 

HalHcA Ilf« aittor;..*. Mi 

HollicM citri la Itar^laad.. ...... 114 

Hopoioparxi^lwM pviid4!TO««ai, aofM I4l 

Hardwood — 

deatrurtWe dlstllUttoa .... 101 

reilatamr (o m-owl*. D.I.D A. *M 

Rarle<iatD rabbai* bus. notr*, N M?a. 66S 

Honwoilet app. la Uullrd Staff*.—. 704 

UtiraU— 

Station, report ......... SW 

Station, work of 004 

Sosar Plaotrra' SUtlon. tode* 

to buUetlna - * 4*^ 

Sui^ar riantera’ Station, report. 7W 
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r p \ SR 

... sso 
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aiataaeg p»pe>f on 

Orowtlh- 

jj^tary fnctow ; — 

onanlc, alect^lytic concept— 

itndle«-g> V“ 

Qoaa Btatlci, work oi— 

MiildUi, nltriaaitlon In loU". ^ 

College ovo 

GaanlB In cow^a mil*.—— 

Otur analyaw 

fowU, breeding, feeding, 

marketing U.S.D.A 

graaa, analyaea - --- . 

color inheritance In 

plga, normal meUbollam 

jm, hninlflcatlon 

uBt of Chile.. — — 

aailre— 

effect on rainfall 

effect on rainfall, D.8.D.A 

^yMMcoala MferatirinMa. notea—- 
ijmnofpenna, eerodlagnostlc claaslfl* 
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iaocolatloa eiperipwta 
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effect on fermentation of ma- 


roliturea, teata, 

roUtloa eipcrlnuow IS® 

yieldfl In Aaatnll*.... 'W 

(See oUo Alfalfa. Cloter, Tim- 
othy, flc) 

ITnytnaklng— 

coat dau, 

machinery In Kogland *»o 
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traoamlarioo through bnUdIfii 



oUo Terop<‘rature.) 

Heating— 
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Oregon, U.S.D.A.. 
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Hea^ptera la Averteft aortk ot Pifa 

Meileo 7W 

Bmitelm attw T68 

Himlocfc*--* 

tittb«r nailed teat* 8M 

weetern, analjraea.... SCO 

weatern, etimiUatiDf aeed pro- 

doctfos la - 644 

Heinorrbagle septicemia. <iee S^tl* 
cemla.) 

Hemp — 

coltnie experiments S86 

eottnre experiments, Can 684 

cnltnre In Antixna .... 886 

fertiliser experiments, Can 684 

fiber, studies. Can 646 

Insects affecting : — 54 

retting, review of literature... 715 

varieties, Can ...... 634 

Hen manure, analyses, Pa 23 

Htndertonia ooffem, notes 61 

Hens— 

feeding experiments, Mont 373 

laying, selection 775 

V. pallets for egg production, 

Can 667 

Herbs, drying 114 

Heredity — 

ebromosome theory 525 

factorial hypothesis 65 

In clover 434 

In momi Dg'glorles, N.T. Cornell- 7 50 

In pigs, Kans 675 

In Plsum, U.S.D.A ..... 226 

In Primula and Plsum S22 

in tobacco 238 

manual 367 

qf anthocyan pigment In rice.. 29 

of bract teeth In cotton 632 

of coat color in animals. 269, 574, 776 
eanrorm resistance In corn, 

U.8.D.A- 445 

Of egg production in fowls, 

U,S.D.A 876 

of endosperm color in maise. 226, 787 
of fertility In Southdown sheep. 574 

of fruit color In vegetables 443 

5t nipples in swine 65 

of oil in cotton 533 

of pericarp color In com 332, 531 

of seed color In beans 539 

of aelf-sterillty In plants 823 

of spangling in poultry 276 

of sterility In rye 236 

of twinning In mammals 574 

of variegation in Plantago 731 

of wilt resistance in fiax, 

U.SJ).A 449 

Of wool character In caracul 

Bbeep 676 

Heronry at Walker Lake 666 

Herring, fresh and pickled, food 

value 865 

Hessian fly — * 

discrimination between kinds 
and varietimi of grain, 
H.S,D.A 863 


Hessian fly— Oo^dnoed. 

life history and rsmodUi 
tADA 

BOtSS - - _ — 

notes, 

reme^des, lie 

Hetwakit pc^lRes% earthworm"^ 

tor 

Hefemem rsdioloois, treatmeiri^ 

Beter^pkifea b<tsrophff«s, transttto- 

Mon by fttes 

Heterosis, expIanatioB 

Heoeo bnwINejwls. (ffee R n bher* 
Panu) 

Hickory- 

aphid, Utfle, on pecan, UADJL 

coBsld OB pecan, U.8.D.A, 

nut oU, digestibility, 
phylloxera on pecan, TI.8.DA.I 
tiger-moth injurioos to orchards. 

U.SJ>A 

twig glrdler on pecan, U.8J).dI 

Bides, disinfection 

Highways. (8ee Roads.) 

Hitorfa mafleo as a bf^ or sUage 

crop, H.8.DA 

Hlmanfia stelH/ors, studies..... 

Hinokl, fertiliser experiments 

Eiravamanoia n.g, and n.ip., de- 
scription fr-.... , 

Hlstldln— 


nutritive value ... 

preparation 

Hog cholera — 

bacillus, virulence after passage 

through rabbits 

control-. 

control, tf.S.DA - 

control in Iowa - 

Immunisation 

immunization, Cal 

immonicatloB, 111 

immunization, Ind .... 

immunization, Mass — ........ 

Immunization, Mo ............ 

in Argentina — 

notes 178,179,51 

ontbreaka in England 
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sulphate, and add phosphate 
baladl and knfrl, fertilizing 

value 

hamyard. (8« Barnyard ma- 

nwe.) 

composition and use, Vt 423 

effect on avallablUty of rock 

phosphate, Tex 

effect on burning quality of to- 
bacco — 
effect on nitrogen content of 

soil, 213 

effect on soil acidity. Pa 20 

effect on soil moisture, Utah- 820, 821 
effect on tobacco quality, Pa-— 37 

fertllialng value 83,337,438 

fertilizing value, Bans 630 

fertilizing value, Mass 218 

fertilizing value, Mo 620 

fertilizing value, N.Mex 634 

fertilizing value, Nebr 228 

fertUlzIng value, Ohio 219 

fertlUslng value, Pa 66 

fertilizing value, 8.C 664 

fertilizing value, tr.SJ>.A 

methods of applying, Mass— — 
nitrogen-assimilating organlsms- 

nltrogen fixation In 625 

pits and equipment, plans 693 

pits and tanks 66 

residual effecta, Maas 216 

residual value 482, 527 

t^nfrg and pits for conservation 86 

use in war time, Ohio 723 

utilization - of nitrogen from, 

Teim 212, 

valuation 8®4 

{Bee slso Cow, Poultry, Sheep, 
efo.) 

Maple — 

^|estractlTe distillation — 
diseases in Michigan-—.^ 


Nsctria dt SSUtSb 
prodaets, cost of predoetian, ^ 
scale, cottony. In T^erashu- 
sugar, coflspoattlsa. U ADJU-I 
sugar, mettodi oC arndMiL 

U8JM JZ 

Mo nem i ee B 

ssoehof^ studies 

sp. OB sugar cane i 
m., effoet on vogetatUi, 
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artifldal ImimgaatioB, 

short gestatiOB la — — . 

Margarin — 

accessory growth ■Mtnee in. 

manufacture 

Margeronia iLg. and n.ip., deMrb^ 

Mon — — 

Margarepue ofmiilolse. (fes Cattle 
tick.) 

Marine fiber, deicriptloB and nee— 
Marketing — 

cooperative, treatise— 

in Canada JM 

organliatiotts In California Ui 

Markets^ 

in Idaho 2W.2M 

in New Haven, Conneetteot 5K 

* in New York m 

public, in United States 291 

Marls, analyses. Can 62* 

Merman elotolls, life history K 

Marrow cabbage, cnltnre for winter 

forage, Cal 

Marsh plants, fertilizing value, Cal. 629 

Martonie ^urthami msp., description 6M 

Maryland — 

College, notes ^’2 


431 

218 

27 


645 


IK 
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621 
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SUtlon, notes-. 


IM 

Station, report JJJ 

Masb meal, analyses — 

Massachusetts — 

College, agricultural edocstloB 

jjj Ml 

Collet, ^ 

Station, guide to plats ^ 

Station, notes JJj 

Station, report — 


Station, work of 

Mastitis. (Bee Mammitlfl.) 

Matkee aa a green maniarliig plaat.. 
May beetles — * 

life histories — — — 

new, of Porto Bico- 


Megetiola deetmuier. 

fly.) 


(Bet HesMii 


m 


TT 

IM 


Its 


Meadows, tertiHiw e^erMKBta. 

<See also ChraM.) IB 

Meala, planning — 

**olna meat products, ^trW^ ^ 

and meat prednels SB 

tucky. 
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M^eeakm etrtmkieim, lUe htatory. 
gil§mtt /lortite paraiitlc on black 
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M4tmf»er0^ 

Jial, Mtei.. ..... 

woalleote bj^., detcrlpHon 

ipp., laocolatlon experimenti — 
ipp. on Snpborbla In North 
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252 
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IfdaMdra ateropaatif, notoa 257 
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fenaa of fowla.... 171 

If ri aa a p a aaiBi o paia havee, notea.... 856 

ViloaafThaa aaifato and ita oleo- 

lartn 247 

ITefelerna laapey’^aai* n.sp^ deacrlp- 


VaNa aaadiraahte cake, fertUlzing 
lalie 


165 


220 


araadinia, notea 660 

Hkmtnm, notei 758 

ildaa aphla, life biatory and reme- 

^l«a, U.8J}A. 764 

IWoii, tnaeeta affecting. Ho 663 

^«Mapaa ovfnva. (ffee Sheep 

^biaddn of Cay^ Lake baaln, 

^W^CetneM 462 

plant, permeability 126 

ff«iteli«n, mannal 367 

nggcatloaa 366, 662 

if a germidde 481 


■•tended In fM, efaporatloD, 

liAOJi fffO 

dteet m ^te 6» 
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Old 
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13 

116 

13 
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Mont 
N.y.Sute 
Ohio ... 

Pt 

Tenn 

U-8.D.A.- j| 

209.318. 610.917.618. 811 

in British 114 

la l^rli 417 

In Quebec 7j9 

In StjUutchewiD. ... i J9 

In Scotland ... 119 

In Sterropol 14 

In Zenilbar 103 

(See olio Climate, lUin, Writ her, 
elo.) 

Meteorology— 

egrlcaltural, pottlbilitlM 31 T 

end aviation, T' Sio, *<13 

economic aapect-. siT 

In Brttlih Kmptre 917 

In Canada 918 

of Greenland'! Inland Ire and lu 

foehn, D.B.DJt 812 

rrlattoD to bird mlgnittoa, 

CaD.A - 611 

atatlon at Grand Salnt-lkniard. 

U.SaA - 812 

Methyl alcohol— 

determlnadoD In alcoholic b*V' 

eragea — * *16 

formation by yeaat 116 

Jfeforrhia alMdiu, Infection of ^ 

with 62 

Metrosideroa, HawalUn epedee— . 45 

Mice — 

color inberitance in 778 

dertmctlott. U.8.D.A ... 356 

deatroctlon In eeed rooroi,.... 2*1 

directiooe for ralalng-- 258 

yeUow, embryology 52* 
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Iftoreoryffaa aaoateta*# notea—— 


798 

794 

647 

.163 

666 



966 


EXPEBIMEHT STATION BICOBD. 


tlOB 

Mtcrom^oetes, TtrUtlon In — — 
Microonptnlflinn— 

dMtnictloo by cold 


zBl« In chemical transformation 

of aoH 

iSee olao Bacteria.) 


Middling!. (Bee Wheat, Bye, etc.) 

Milk— 

adenln and gnanin In 506 

analyaea, Pa T8 

as affected by age of cow, 

U.S.PA 678 

bacteria, Bonrces, Cal 880 

bacterial contamination, Ky — 578 

bacterial content aa affected by 

atensila, III 878 

bacteriological examination 877, 

570, 615 

bacteriological examination, Fa, 74 

bacteriology of 781 

bottle filler as source of bacteria, 

ni 

bottles as source of bacteria, Ill- 
cans as source of bacteria, Ill- 

cans, testa. Can 

clarification, studies. Pa 

clarifier as source of bacteria, HI. 
commissions, work against tu- 

berculosls 881 

composition 279 

composition, factors affecting, 

Mo 

condensed and evaporated, in 

United States, D.S.D.A 

constituents, new 811 

coat of deliveiTi Wis — ^ 883 

cost of distribution, Mass 177 

cost of production 279, 778, 804 

cMt of production, Vt 478 

cost of production In relation to 

the size of dairies, Del 777 

determination of quality. Pa- 
distribution, priority scheme in 

England 

distributors, cost accounting for 

enzyms of, TJ.S.D.A 479 

examination 486 

fat and butter, differences be- 
tween — 
fat as affected by age of cow, 

U.SJ).A. 678 

fat, cost of production, Vt 

fat, ewe's, iftitty acids In 

fat, fatty adds In 12 

fat secretion, studies 779 

kt (Bee also Fats.) 
flavors and odors in relation to 

fchlorin content, Iowa 112 

fox's, analyses — 677 

goat's, analyses 


880 

879 
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76 
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860 
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Page. 

Milk— CoBtimied. 

166 

foBfa, composttloa bbA bs^ 

781 

CaL - ^ 


gradluf, HL. . 

886 

hygiene, prindplea and practicaL 

480 

marketing, Wla 


marketing in New Tork.__ 

322 

mineral oonatitu«otS— 


ordinance, guide for formulat- 

732 

ing, U.8.D.A 

253 

plants, utiUsatioo of exhaw 

647 

■team by, U.8.D.A 
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780 
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preserved with formalin 

calveo, Mont. ^ 

price In Bnjiand™... 

production and dlstribntton, CaL 
production as affected age of 

cow. Me 

prodnction as affected ^y stica 

Me. 

production as affected by stage 

of lactation, Ohio » 

production, human, aa allected 

by protein in diet le; 

production, Improvement, Vt... 
production, nutrients required 

for, Ohio : 17 ,. 

proteins of 50 : 

proteins of, Mo 

quality, meaning of term, HI... 4 ?^ 

sanitary, production 280. 377, 4T' 

sanitary, production, Cal 

♦ sanitary, prodnction, Ky 578.7*>l 

sanitary, production, Pa T*, 

secretion by virgin doe Md — 

secretion, studies 

skimmed. {Bee Skim milk.) 
solids, nonfatty, determination. 

streptococci in, Pa 

supply, improvement, 111,.—. 

supply of Burlington, Vt 

supply of London — 2^ 

supply of New York City 7^' 

supply of Philadelphia 37.' 

supply of Pittsburgh dletrict.. U* 
supply, relation to typhoid fever. 377 
veins, relation to production lo 

dairy animals. Vt 

water-decomposing agent In 3" 

watered, detection 

yield, relation to phosphate de- 
plction of soil 

Milking machines— _ 

In production of sanitary milk- ^ 
tests, Can — 

Millet— ^ jMiSi 

culture experiments. ^ 

culture 

culture experiments, 

culture for chicken feed, ^ 

4S! 

U.8.D.A ^411 

fertllifer 0 

♦ fertUMer experiments, 0 

groirth stttdlB^ methoda- 
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47S 
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^ t piatnre crop for pist, 
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aittlTM** 

caltan aipertmeots, Kana 031 

ealtioa experimfinta, Tex — ^ 82fi, gsi 
teta and fattp adda of, Okla.. 410 

vatar jraoplran^t* ^abr 229 

Watfil— ; 

■attaTi met mi 4texd<^n^t of 

pUatieti 829 

aetabollan of mfleb cowt, 

Oblo 779 

polaoo^ *effeet on growtli d 

vbeat aeedllDga 628 

fprtoga of Alaska — 690 
SUaaeaota— 

OrtiMl Baplda sobstatloii, re- 
port 197 

Station, notes 899.498,600.900 

Cdferalty, notes — 899, 

498,600,699.900 

Mbit, eolture In Indiana, Xnd 246 

kteMori— 

SUtlon, notes 498,798 

Station, report 697 

Unleersitr. notes 498.699,798 

imes- 

control In greenhoases, Ohio... 762 

Injorlona to orchard and field 

crops In Utah.-. ...... S65 

Mitochondria — 

appearance and actixltlca 828 

in plant and animal cells 924 

Molanet— 

aa a source of alcohol 908 

ta a aonroe of potash 124 

beat, pentose content 113 

beet, polarisation as affected br 

ralllnoae 118 

beet pnip. (Poc Beet palp,) 
effect on adhedveness of lead 

arsoiate 4- 898 

leed, analTsea, N.H 389 

lertlUflng ralne 4HS. ."15 

for beef cattle. Can 667 

■ethoto of analysis........... 804 


•a atacted hjr apices 469 

rifeet <m soils 118 

toxSdtr to honeybee 964 

Prie cri^^ West Indian, stndtes, 

P*P« . 762 

^elecntaB of vapors, measnrement, 
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■**tb«ch oontatts.. 
U.BJ>,A. 


HolMklnt, ntllliatloa, U.SUJU.... 
Molybdenua la plants, C.8 .D,aIIII 
afoseophors Mcdscfe, notes 
iroiie{l4»— ' 

c«nre«« OB pecan, CA.DJl 

ooetslit, notes.. 

spp., notes irilll' 

Mongoose. reUtlon te crop 

In Barbados 

MofiiedeUa Mpiwclsts n4p„ de. 

•crlptlon 

Jfonaio-- 

copfsrsto. reltdon to lympban^ 
gitu 

rieereo, notes,.. 

frsrtipeiw, studies. 

low, notes ..... 

spp. In sugar.. " 

•pp. on sppie 

Mononchs, studies 

Montana— 

Collf^ sod Rutlon, notes.. 

Station, report 

Moon, effect on weather, I?. 8. D A... 
Moonlight and sunlight, relation, 

TJ.B.D.A 

Moose, book on 

Morning-glory — 

heredity, in. NT.Cornell.... _ 

wild, tprsylng for. CsK 

Mosaic disuses, studies..,, 

Mosquito larvw, destruction by Dy 

tlscui 

Mosquitoes— 

derriopment of malsris pin 

site In 

of Bahamas — 

of Havana.. 

of Minnesota 

of Padfle North ... 

of United 8Uter„ 

relation to pollomydlil*. , 

repiedles 

rtle of blood in reproductloti uf 

trematode parasite of - . 

Moth — 

bean meal, analyws., 

borers, Injarloos to sugar cane. 

borers, notes 

Motor plows, (8 m Plows ) 
Mouotaln-aah louse on oUee, Ctl... 
Muck — 

availability of nltTogcn In 

soils. (Bee Soils, murk.) 

Mucw cyowopenet o>*P ■ deacrlpUon 

Mulberry diseases, studies.. 

Mole and bone as twins — 

Mulea— 

color InherlUnce to — 

cost of keeping 

Mullein thrlps, sex determlnstton ta 

Mung meal, analyses 

Murventia fUeirUmksc. (See Haidfr 
quiD caWmgn'bttf') 

MorUte of pottfk. («»• 
chlorld,) 


Bata 

M 

499 

WT 

W7 

7«t 

3M 

184 

63 


*4S 

64U 

80 

non 

2r»4 

«(W} 
30 »i 
810 

sn 

A1 

7ft0 

140 

4a 

766 


HM 

766 

560 

155 

766 
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JTmcv 49me9t4ea, {Bm Fa«e. 

ladlAB W 

UiubrooiDft-' 

, culture 14T 

wlW, fur food-..- * T68 

Uoskinelou riiidi, uuiljrsn^..^ 62M 

lloekmeloaSteQltQre Id lDdiiDa,I]id^ 241 
ICnskrut, ponlMUtieft for far aid 

« meat production, U.8.Djii 154 

Muftard— 

fertUlser .experimenta. 230 

tokraa dtaeaie, notes 801 

white, coltars for winter fortge» 

Cal T85 

Mrcolog;, textbook 147 

Jfpcojpkwrello — 

(wrea, studies, Can 546 

prossulofiw, studies. Can 546 

kofdio^ n.sp., description 648 

Mymar ii.sp. from Maryland 566 

Myochrout Umgulu9 damaflng cotton 01 

ifgmcioohifta ambipao, notes 658 

Myxomycetes, sexuality In 331 

JfysM — 

oerosi {Bee Cherry aphlsO 
penica. (Bee Peach aphis, 
green.) 

fenioa n4per. (6 m Peach 
aphis, black,) 

Secoleia ootasema, biology and reme- 


dies 59 

ytegleria pruberi, life history 560 

Naphthalln preparation, analyses. 

Can 643 

Naphthylamln, nitrification In soil. 

AU.CoUego 119 

Tfapomyea chrytanihemi tn Wlscon- 

im 155 

Hsrcissns, nematodes affecting 456.400 

Jfaeonia brsrfconKa, notes 406 

National — 

cooperatlTe organisation, notes. 595 

^rks Conference, proceedings.. 543 

Parks, conservation of game in 555 

Nature study— * 

in normal schools 196 

textbook 196 

Nebraska — 

Station, notes 198, 499, 600, 798 

Station, report 298 

University, notes 97, 193, 499. 600, 798 

Nectarines, ilriilt stocks for — 345 

Neotrio — 

' dittasimo, notes — — 452 

sp. on Norway maple 253 

Neem cake, fertilising value — 220 
Negroea— 

agricultural and Industrial edu- 
cation 92 

county training schools for... 397 

Nematode, new parnsltlc, U.S.D.A.. 147 

Nematodes— 

free-living predatory. In soils 

and water.. 254 

Injurions In Swltserland 350 

Injurious te wheat .... 850 


Nematodea— Contiauai. 
tntra-vitam etHm 
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description 
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NeorftiroMiif njpp,, »tafisal~ ~ 
Neosalvarsan. ti> »Mty 
9t»Uma futeltm 

Ing pines 

Mmeimmemwern tOtooepMW) 

shutiow. notes ^ 

yepiera benevola fatoCfeswi'a,^ 

description ** 

Nevada — 


Station, notes 299400 *^ 

University, notes 

N4ve and atmosphere, agneous «. * 


change between, U.8J)Jt ^ 

New Jersey College and Statl^ 
notes . - 

New Medco Station— 

-*— * Wl 

notes 

4<Wk 

- — w, 

report _ 

New York — 


Cornell Station, notes.... 

— ■ m 

State Station, notes 

— 299.400 

State Station, report.. 

9S 

New Zealand standard time, U.BJ)JL sil 

Nickel, toxic effect on plants.. 

428 

Nlcotiana, self-sterility In 
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Nlcotln— 


detection on sprayed pUntt M 

^ sulphate as a codling moth ovi- 
cide m 

Nij^t soil- 

analyses .... TU 

analyse, Ps ........ It 

fertiliaing valne.. 434 

“ NUl '’malse, fertUlxer expertaenti- 231 
NUMyana, and n.sp,, descriptioo. Mi 
Niter soils, redaraatlon, Colo...... 


Nitrate— 

Norwegian. (6 m Oaldum ni- 
trate.) 

of lime. {6 m Ckddum nltrata) 
of soda. (Bee Sodium nltitta) 
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Nitrateo— . 

accumulation In soil*. UAP-k.- 
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bacteria. U-SD^-- — — — 
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organisms ^ 

NljWc add, producthm ^ 
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Mila — 421 
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Tenn 
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fixation by bacteria—, 
fixation by legumtnonB plants __ 

fixation by plants 

fixation in manure 27, 325 
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loss In green manuring, Ohio— 
nitric, determination in soil— 
aonprokin, determination In 
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dium nitrate^ 723 
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comparison. Pa 220 
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dt'fectivr-. in fldldrcti. 

di‘t<Tm)n;iii/in 

i)<, Conn.Htai** 
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peas, culture experiments 330, 527, fl35 
peas, culture experiments, 

Hawaii 827, 829 

peas, fertiliser experiments 23i> 

peas, germinating, enzyms of 9 

peas, green manuring tests.... 230 

peas, Tarietles, Uawati 82S 

Pigmentation in fowls — 

relation to egg production 270 

studies 171 

Pigs— 

breeding In Denmark too 

care and management, U.S.D.A^ li>9 
corn supplements for, Ohio... 274 

cottonseed meal for 282 

digestion experiments, 111 GT5 

diseases, treatise 7si 

effect of age on gains, Ohio 774 

feeding experiments.. GO, 70, 370, 372 
feeding experiments, Ala.t'ol- 

lege 771, 874, 875 

feeding experiments, Can 570, 072 

feeding experiments, Mo 074 

feeding experiments, Mont 509 

feeding experiments, N.Mex— . 075 

feeding experiments, Ohio 274, 

473, 774 

feeding experiments, Pa.—.. 09, 270 

teedl^ experiments, Tenn 309 

feeding experlmepts, U.S.D.A.. 472, 

473, 470 

feeding experiments, Wyo 1^8 

feeding In dry lot, Ohio 898 

gnrbage feeding, C.S.D.A 274 

immunisation certificates for — 179 

Improved Oerman, fecundity — 85 

infection with flukes ^2 

inheritance in, Kans 075 

inheritance of in 85 

Intcatinal fkmt as affected by ra- 

tiona, Kans ®75 

Ih^ing, U.8.D.A 398 

and dressing, U.S.D.A — 476 

■atitratlon of omm in ^ 

irixed bacterial diseases of.— 588 


Pigs — CoBtin tted. 

oil for 

pasturing t*xi>rrlnieot».l ,8 D.a 
pasturing fodder «Hh 

1-8. lU 

production, pn^rxm ftv r Ml 

D A,.. ^ 

raising in Florida, Fla 

rsl^^lng In Nrw Jcrspj 
ratio of iii xt<h ift, 

^If ft*i*<icr!t for. r,s.l),A 
PifofTCK’M srudir* I' 8 

DA - _ 

/'(mcMfc 0( ni, i,*utture iXiurltDroin, 
IMmcniu. liiM-cts uffccUng, 


Page. 

5TJ 

68, 109 


4TO 

«Ty 

575 

570 

«5 

475 


4fV5 

542 

m 


rine 


lilistor roft* 


control In t'anada, Tan .. 646 

control It) rnhod 8ui« and 
Canada 254 

dlagnosU, r.H.lVA ruW 

dU,vi>mtnatl(Jti iij- glpsr moth 

larvB', rs.DA >k(10 

oarly dlMovi-rj in I nited 

, , 254 

in t'Htiada . 754 

in MaShBrhuKctti . _ 

In MlnniMiin 155 

In Dnlnrio . . _ 

IncK'Ulatliiti cxiH^rlno nt« IM 

DutcH _ . 53, 35?in 455 

uvfrttliitcrlnic, Max* ,, ;M9 

Kludicx 254 

chips, «‘Xtriol*-d, pulping 
.Icffroy. injury li,v patk rat 5’l 

lodgc{K)l**, tranoplnjitlng. l*a 44 

ntMMllc rtipil, orrurri'TO'** In Vrr 

R)ont - *53 

nurtory Kittrk, groi^th and m«r 

lalltj -- - 847 

plflon, mnnug»-nicnt In New 

Mexico - 044 


Scoirh, pUiiiilug In IVonxylra 
nia -- - 


seed, gormlnatlnn 

spcdlingx. drought rwMatto* 

in, P» - 

ai-odllm;a. groaili, Minn. 
BwHlIxh. oot^^ -- ' - 

tlinloT, Indlsn. contrsfdJon *od 
waridng, 

W'CPVII. oot<*s. — 

western wWte, marking rul«i lo 

Idaho .. . - - 

western white, second-growth, 
source of seed. C.H IJ.A- - - - 
western yellow, u ftffect^^l by 

gracing. r.B.D.A 

western yield and repfo 

duciloD In Arla^ma ind Nt'» 


Mexico- . - - - ' 

while, factors loflueomig i^ro* 
ductlon — - - 

white, weather injury, Mas*-.- 

yellow, snslyies— — 

young, dylfll bliw.. 


847 

447 

44 

144 

447 

751 

459 

4fl 

149 

447 


847 

4S 

249 

g(|9 

651 
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pineapple — 

dlBease, new, in Philippine* — 


Pineapple* — 

fertilizer experiment*, 


Finus lonffifolUt Umber, contraction 

and warping while seasoning 

Plpcrldln, nitrification as affected by 


114 


Pipette — 

safety, new form. 

washing device 203, 803 

Pipiira calif omica n.sp., description _ 863 

Piroplaama hiffeminum In cows in 

Eritrea 

Plroplasmosls, bovine, in Turkey — 183 

(j8ec also Texas fever.) 

Pissodes strobi, notes 459 

Pisnm, genetic factors, TJ.S.D.A 226 

Plagiolepis longipes, studies 364 

Plague, transmission by bedbugs — 559 

Plant — 

activities, relation to sun spots- 
associations in western Pennsyl- 
vania 425 

breeding experiments, control of 

stray pollen in 430 

breeding, review of Investiga- 
tions 367 

breeding, rod-row tests, U.S. 

D.A 

breeding, selection problem in— 

constituents, humification 26, 27 

diseases — 

as an economic study 349 

control in Ontario, Can- 545,546 

control in United States — 256 

dissemination by rain, U'.S. 

D.A 47 

In Barbados 350 

In Canada, Can 545, 546, 646 

Ilf Cuba 557 

In Dutch East Indies 548 

In Germany 448 

in Hawaii, Hawaii — — - — 848 

In India 350, 547 

In Indiana 556 

in Italy 351 

In Michigan 545 

in Porto Rico 147 

In Scotland 546 

in Switzerland 350 

in Wageningen 447 

in Washington. 


429 

64 


Page. 

853 

163 

Plant — Continued. 

growth, accessory taeton tar 
growth as affected by air awre- 

meat-. ... 

748 

growth, metabolism, and inUiibl- 

459 

841 

tion — — — 

growth, seasonal vartationa. 

842 

inspoctioD. {Sea JXantrj in- 

585 

spection.) 


juices. Dreserration. 

751 

Uee in Texas 


lice, notes. Ohio. 

119 

lice. {B^aUo Apple 


cfo.) 

203 

membranes, permeability - 


47 


international control 349 

mosaic — — ^ 48 

notes, N.Mex 046 

notes, Wash - — 298 

^textbook ^4 

* (flfca also different host 
plants.) 

ecology in agricultural courses- 195 

embryos, nutrition aa^ growth- 127 


£ek 

T2& 

m 


SOT 

869 


8rJ 


523 

731 


metabolism, buffer processes in- 82i 

names, dictionary of 125 

ori^s, modification due to 

^logical conditions Uj 

pathologists, war emergency 

board lOo 

pathology, textbook 147 

physiology at Johns Hopkins 

University 623 

physiology, treatise — , 728 

roots, oxygen requirements 628 

succession In Colorado — 2J 

tendrils and branch nodes, for- 
mation — 
tissue, determination of trees' 

ing point 

Plantago, variegation In 

Plantain diseases in India 351, 547 

Plants — 

as affected by potassium cyan id, 855 

ChinetK, In British Isles 3b 

distribution by ocean currents. 125 
electro-culture experiments — 525, 52t> 
electro-motive phenomena in — 822 

fiber-producing, check list 637 

forcing — 

forcing experiments, Vt- 

greenhouse, fumigation, U.S.D.A. 

immunity to insects— — 

imports, U.S,D.A— 

indigenous to Chile 

injury by other plants 

medicinal, of Chile 

mosaic diseases 

mutilated, regeneration 

of Northern Nigeria, Hausa 

names 

ornamental, culture e x p e r I- 

ments, U.S. D.A 

ornamental* culture In bogs — — 
ornamental, diseases of, Ohio- 

oxidatlon and reduction In 

permeability stupes — 

poisoning by certain elements- 

potsonous, notes. Can 

propagation, treatise—.^- — 
rarer elements In* U.8.D.A.^ • 

seat period in, Mo— — — ^ ^ 
self-sterUe, selMertUity S23 

Belf-sterllity in ’525 

sexual cycle — -—r — 2*4 
sugar tranalocatidn in-- — — 


39 

443 

258 

458 

629 

.336 

0<)| 

336 

48 

!20 

525 

444 
447 
252 
223 

25 

628 

646 

539 

409 

640 

226 
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228 
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522 

523 


651 


228 


302 

565 

157 


S53 


453 

58 


791 

229 

853 


aaation bj 

tt^reaments, Nebr 

^ter i«qaiie»^ts» Wasb 

i^jtUUT ud indpl^k drfiBg — 

In plants 

broMfotf. (Fee Cab> 

ebitoootf) 

jifjjmrt^arii vWcoUt, 

(Fee OjTwoni ) 
put taperimeats — 

^gmsttnf derlcea 

tsdmbin^ U^8,J[).A — — — 429 

fUtp<Mnt$ perpdlU^, life bletory, 



Pittpggtter^, Uf« bistory and key. 
rittyfriin aredata on olive. Cal — 
fitaoiiiceUa veneta-- 

life Matoiy and tr(»tinent, N.T. 

Cornell. — .... 

ujtpn deecriptlOTi 252 

ficModmuf fUMeomaeulan 0 n.comb., 

aot«e 

pittiocorU rufficoUti, remedies 

Pi^ttro-pneomoBia, contagious. (See 
ladueoza, equine.) 

PMia in$«rpuHetelia. (Bee Indian- 
Bteal motb.) 

Ptow bottom, studies, U.S.D.A 

Plowing depths, compariwu, Pa 

Pfa«riph«o morboaa, notes, Ohio,.— 

Flows, motor, hitches and adjust* 

BKHtS 

Plum- 

aphis, mealy, In Egypt 158 

black knot, description and 

treatment, Ohio 853 

diseases, notes, N.J 50 

Pin ms — 

dusting experiments, C^n 64C 

fruit stocks fO| •'*45 

Insects affecting 460 

insects affecting, U.S.D.A 843 

varieties, Tex 41 

Ptiuia brosslOT In Iforyland 154 

Pseumonia — 

equine, treatment *^88 

septic, In horses 184 

^wtospermum loolnlctwm, appear- 
ance in South Anstraila 141 

^Ison ivy, fat of 202 

^okeweed, critical Soiling and 

hultlng temperaturea#. 3*^^ 

Pnlsrlmetry, book on ... 803 

Poles, Indttst^ In Chmada 

Pdknayelids— 

In bones In India 287 

tatesmlssIoB by Insects 262 

hebrsiit, notes.. IW 

**®^*«*<« ntdfe, hibernation 262 

^Ifcsos eonfertuej notes, Cal 167 

"b^paofs# vemotts luip., ^crlp- 

tisa 63 

TO., toxic ^toet on plgs_ 580 
iLip., desertp* 
tion 


Ps«* 

Mb 


3S3 

H2S 


4*6 

626 

220 

220 

870 


629 


165 


Poipnem^ bt/ofciat^mii^ 

B.var., notes 

PolyneurttU— 

relation to din ^ 

treatment ** 

Poljpoisccap of 5^3 

rolyponio— . 

mpslosaa lu Malaya. 63 

ttudUa .......... 

shoffW D.sp., description. 547, 5&6 

fhorca, «ytc» 

PoSystomUla' of Sorth .4mrrt<a.... 

Vulytria* pratnurta, Hawaii 

Poniact* flj\ iiff> duration ii^X 

Pomelos. (,Sfc (trapefrultH 
Pomological work at luiv.rsiiy of 

Calitomla 

Pond mud, anaiyai**. Can 

PoHpamia p/obra— 

as a green manure 

cake, terilUalttg value 

Ponjrs. Urltlah brcrtla, ImprovetneBt . 
flUo Horftf>a,l 

Pontia rap<r. Talihagc oorrn. 

Imported.) 

Pov>cnm seed, KUrllliatlon... - 

Poplar— 

lM>rer. notes — 35H 

leaf-liopixT, atudle* 7d4 

w<wil lt> Wlswitiain ... 155 

Poppy blight, notoK 3ril.&4T, 545 

Pork— 

curetl and aalit'd. In I'nlUd 
Slntcs, I'.S.D.A.... . . . .. - 
curing on the farm, r.8.I).A.-- 
Porthetria dtapor. (Sertllimy moth.) 

Porto RlcO“ 

Insular Station, ootei..--. 

Station, noiea 706. 9o0 

Station, report. 790 

Station, work nf — - 605 

PoaWoniu ossfrolia, liber trom 529 

Potash— 

assimilation by rice 340 

domestic aourcea, Conn.RJate.^ 
effect on weed growth In 

meadow* 

fertilizers, comparison - 

fertilizers, comparlaon, Ms«.— 
fertUizera, residual vilue, l*s .. 

fertilizing value ^ _ 

fertilizing value. Mo 

fertilizing value, K.C 

for lugar esne, testa — 

from beet and esne tr.'da«m*a -- 

from blast furnace flue dust 

from cement mills----- 
from cement nsllls. U.8.D A.- — 
from feldspar--------*"-""*”' 

from greensand 

from marsh plants* Ca.1— — — 
from sunflower items j- 

pfosphate fertilizers, ikhrMet's. 

phrf^boVlcVcirf«ittH«r.«*- 51». 
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625 
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725 

215 
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124 

424 

124 
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520 

207 
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Potub — CoBtlniied. Page, 

salts, effect on bnralng qoaUtf 

of tobacco 140, 239 

use on moor soils IS2 

Potassium — 

bromate, effect on enzym action^ 611 
carbonate, fertilizing value, 

Mass 218 

eblortd, effect on nitrogen con- 

tent of soil, Tenn 213 

chlorld, effect on wheat 439 

chlorld, fertilizing value, Mass. 218 

chlorld, fertilizing value, Miun^ 825 

chlorid, fertilizing value, 8.C — 816 

chlorld. fertilizing value, U.S. 

D.A 422 

cyanld, analyses, Can 643 

cyanld, conduction In plants — S55 

determination In vegetable ash^ 311 

nitrate, effect on burning qual- 
ity of tobacco 140, 239 

nitrate, effect on nltrogen-as- 
simllatlng bacteria, U.S.D.A- 724 

nitrate, fertilizing value, Mass^ 218 

permanganate solutions, prepa- 
ration 412 

permanganate, therapeutic value, 585 

sulphate, effect on soil acidity, 

U.S.D.A 620 

sulphate, fertilizing value 135 

sulphate, fertilizing value, Mass. 218 

sulphate, fertilizing value, Tex. 32 

Potato- 

aphis, investlgatloDS, Mass 654 

aphis, pink and green, studies, 

Ohio 462 


beetle, Colorado, notes 161, 653 

black heart, studies, N.Y.State. 835 

blight, resistance to, Hawaii — 828 

blight, treatment, Conn^State — 235 

curly dwarf, notes 545 

diseases and pests, U.S.D.A 834 

diseases, control In Canada, 

Can.: 640 

dl^ases, description and treat- 
ment, W.Va 549 

diseases in Bermuda 149 

diseases in Indiana, Ind 250 

diseases, notes 535, 848 

diseases, review of Investiga- 
tions 549 

early blight, notes 235, 649 

early blight, studies, Wls 451 

Pusarlum disease, notes 648 

Fusarium wilt, treatment, 

Hawaii 848 

late blight, description and 

treatment 649 

late blight in India 753 

late blight, notes 235, 649 

late bllgbt, treatment 352, 549 

late blight, treatment, Hawaii 848 

leaf roll, notes J| 645 

leak, treatment, U.S.D.A 149 

midge In Maine 60 

mosaic disease, investigations.- 149^ 

nitrogen, nutritive efficiency 567 


t«iHi 

Potato — ContlsiMd. 
peeUnga, analyaes, 
powdery octb in West Vtrglak ^ 

W.Va 

powdery scab, studies, 

Rhiaoctonia disease, studlea. ' 2 ! 

rot due to Phpt^ktk^ 4 -*^ ^ 

•cab, notes .....I''"' ^ 

silage, no^ 1 ?* 

spindling sprout, studies, 
starch and dextrin, manafactarel ^ 

storage rots, notes, Wash " ^ 

tops, feeding value, Cal. 
tuber rot, studies...... ^ 

wart disease, notes 

weevils, notes, U.8.D,A-.II77 L! 
wilt, studies ^ . 

Potatoes — 

as substitute for cereals, U. 8 .D.A. m 
cull, feeding value, Cal. ]« 

culture 7 ” S 35 

culture, Ark ._7 457 

' culture, Va ' ^ 

culture experiments. 132,336.432.71^ 

culture experiments. Can 4:4 

culture experiments, Minn g 2 S 

culture experiments, N.Mex 633 

culture, treatise 21 *^ 

degeneracy 

disease resistance 23 J 

dried, for pigs, U.S.D.A 47 ?. 

drying i'C 

effect on succeeding crop :aT 

fertilizer experiments 432, 

433,520, 540.S2s> 

fertilizer experiments, Can 6.3 

fertilizer experiments, N.Mer.. 6i4 

fertilizer experiments. Pa 279 

fertilizer experiments, Tex 32 

for pigs 3T2,.VC 

grading 535 

grading, U.S.D.A 34.^ 

improvement, Hawaii ^ 

insects affecting ^ 

irrigation experiments, N.MeX- S33 
irrigation experiments, Utah— ^ 

market types 

marketing ^ 

marketing, U.S.DJ1 ^ 

new nematode Infesting, U.S.D.A- D' 

origin and ^rly culture 332.535 

planting exp^rimohts, Caa — 
planting whole t». cut tubers — 
production, 1918 program, U.S. 



rotation experiments, U.SD-^- ^ 

seed certification 

seed, for fall planting - 

seed, growing in Nova Scotia. ^ 

Can 

seed, storage, Ark 

seeding experiments jjj 

seeding experlnmnts, Minn 

selection, Ohio. 

selection experiments ^5 

spraying, U.SJ),A— — 
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- C «ntlnB«d. Ftl^ 

expcttiBeato, Conn. 

State 235 

U^.D.A-.- — 89 

gtgttgt eellnn, description 391 

ffi^ertments. N.Y.htate. 835 
iMHise, pUuks« Als.CoUefe. 137 

wlU Uqnid air 128 

vtlUflitlon. — — 535 

fttsUttiM 336. 432, 433 

vgrittlea. Art 438 

vailetlsa, Can— - 634 

varietlea, HawaU- — 828 

Kana 632 

Minn 132 

wrtetlea. Pa 34,229 

rt^gteOm, Tea 32 

tarletles, U.8,D.A 31 

nrletlea, Va_ 835 

^d to relation to weather.-- 317 
oaltfT — 

breedtof from selected stock— 775 

cmnntod 

care on the farm, Cat——.—.. 678 

diseases, treatise 781 

experiments. Can 677 

terms, snrrej In New Jersey, 


N.J 173 

Mttentos experiments, Mont — 373 

feeding. Wash »5 

feeding experiments 71 

feeding experiments, N.Mer 678 

feeding, war rations, N.J 476 

grit, analyses, Can 666 

house, description, Can 077 


houses and appliances, band' 


book 13^ 

honsea, constmctlon, Kans 190 

hooses, equipment for 593 

Insects for. U,S.D.A 71 

Intestinal parasites, remedies.- 83 

keeping to back yards, C.S.D.A_ 374 

keeping In town and country-— 173 

lice and mitea, remedies, Mont- 184 

lire and dressed, standards — 294 

Bianure, analyses, Pa 23 

manure, handling. Wash 298 

marketing cooperatively 494 

marketing to New York 293 

production for war tmei^ncy-- 94 

raising to Colorado 776 

raising, treatise 776 

sanitation, Hass. 287 


{See also Chickens, Ducks, etc.) 
Powdery srildews, relation to hosts, 


Mo 645 

Prairie^ 


woodland, ecology of ten- 
sion sone 521 

d<^ susceptlbnity to rabies — 80 

^**9J]1et and saoantato grasslands, 

oompirfton — 824 

****olpltstU»— 

rtart, new, U.S.D.A 209 

to BritSah^ Colnnibla — 288 

tolation td winter wheat yields- 
also etcJ\ 


P^wlpttln anUfMi. piodurtloa team Pige 

hicteria 

Premnej— 

iMi.am 

olagnoijti. Ky . ., ggl 

VremHiftrypr* toIoMi, r,8DA 864 

Pre8er%iar book on ^ 

Pressure, qq bscieria..,^ 51^4 

Preventive medicine tod hyiienV, 

treatise 

Prickly p^>ar. i'adusj 

JMmsia tinrntit, bervdllj In Wit 

PrutQmlacu* »rrosj;a|itf ngp. 

seription )d4 

I*riTy, KAnitary’— 

description Sb 

dfscrlption, Ky ,Vi7 

ProcenM «ocrkortpA«yd, rKii«s 165 

Propoebym-uroaia os, and n.*p.. 

notes 565 

Propionic add, ddermlnattou. 5<ifi 

Protpoltdr!! — 

ffutciata n,*p.. d»'srrlp!ion 460 

losiMbsrirf. 4fl7 

Protalblnic acid, nltritst'O dtiirlbu 

lion In 3iU 

ProteJd. (Nee rrtiti'lD.) 


Protein - 

deavaip’ prtKiuds. {Sr* Amino 
adds ) 

extr«ct« ftir dUcnostlc cuts 
neous teats, pn^parattwn. 482 

foreljin, fate In anapbvlscTlc 

reaction, * 7a 

heatcoflCijlal»le and water 

soluble, it) milk, Mo 612 

hydrolysis in prea4*oe<‘ of alde- 
hydes 201 

Intake, effed on cnatin e*ere 

lion In diildreti. - 569 

new. In milk , ul i 

of cow's milk 

of Inw'ds, vfllue for poultry, 

i^S.D.A. - — 71 

physical chemistry, ireatitw* ^ 7tW 


Proteinuria, lU-nee J<tiii s, Investlff- 


Profeopferpj - 

boHwnu, notes - — - 

bolHuso, studies, t* H IlA 

ictliinpa»w, notes. _ . . - 

Proteow*s, absorption by dlReative 

apparatus -- 

Protoplasm, water absorplioo by . - 
Protozoa - 

Intesllnal, transmission by niea 

life history 

Provender—* 

analyses. Mass 

analyses, N.H 

Prune brown rot, trestment. 

Prunes, pollination by t><-es. < aP-.- 

Pruntog— ^ ^ 

effect on *<*1 of f*"^*** - 

paper on — — 

treatise 

wounds, dreMiugs for. Ohio-.. 


762 

157 

267 


366 

562 

563 
680 


665 

369 

454 

747 

42 

540 

539 

U3 
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82 


-- 464 


656 


589 


146 


165 


580 


ProMk 
add.) 

PgeudwimphUtomum danubien$e. In- 
fection of p)<s with 

PfftfdOCOOfHM — 

adonidmm, notea. 
oitri, (S« Cltrui mealy bug.) 

Mocchari, 90 ^ - 

pMmdocnfphalu$ n.g. and n.8p., 

deacriptlon 

P8ei*do(«opor<h« eoffeae, notes 61 

Pseudohylesinus n.g. and n.8p., 

dMcrlption 

FsctfdoiiwMifla papulang n.sp. on apple 251 
Pteris aquiUna, toxic effect on horses 
Picrocarpus «anfaHnw«, descriptive 



Ptcrot?uiJiM hemileucep n.spM descrip- 
tion — 

Ptomaine poisoning due to canned 

goodOr Cal 

Ptomaines, formation In wounds 783 

ptpehodes triUneatug, studies, 

U.S.D.A 

Public health and medicine at Pan 

American Scientific Congress 

Puccinia — 

ontirrWni, notes, Can 646 

agparaffi. (See Asparagus rust) 
plttfnomm. Introduction into 

America 

fframinis, overwintering In Aus- 
tralia 

fframifUSt studies, U.S.D.A — 47 

jlcuehnti, notes 

sponplow, notes 848 

gpp., overwintering end distri- 
bution in South America 148 

spp., parasitism 448 

gpp., spore germination 224 

subnitejM, seclal hosts 249 

Pucciniagtrum — 

pttfitniafum, inoculation experi- 
ments — 
pttstulatum on ^Ipilobium adeno- 

(knlott 

Pufflnus, notes 

Pullets V. hens for egg production, 

Can 

Pulpwood Industry in United States, 

TJ.S.DA 447 

Pulvinar'io — 

hefuIiT, notes ! 464 

(-innwwerabiKs.) (Sec 

Maple-scale, cottony.) 

Pumping plants — 

for irrigation, Mont — 186 

of U.S.Beclamatlon Service 589 

reservoir capadty for 389 

Pumpkins — 

composition and digestibility. 

Mass ® 

use by prehistoric Americans — 167 

Purdue University, notes 86, 

198, 899, 600, 797 

Purple scale on olive, Cal 157 

Pits cells. (See Leucocytes.) 


Pyrother^ntf aseptie, _ 

ppreamm eoneeeUt njp., deacr^tl«^ 
Pyralid — 

moth horara, new 

new, from GaMtomim 
Fyrethrum, m a ng a iw i e eoataat, UJS. 
D.A 


253 


553 

457 


677 


141 

484 

741 

4W 

114 

Ul 

U9.ia 

443 

ta 

111 

MS 

757 


Pyrbeliometers, eoinparlaon,U.8j>A. 
Pyrldln — 

effect on soU organlanM, 

In aoUa, studleei, Ala.CoUeg8., 

Pyrttto ohervoaa, studlea.,. 

Pyrocatecbln, presence In plants. 

P^ogallol, effect on nitrification In 

soil, Ala.College.« 

Pyrox, fungiddal value, Conn.8tate> 
Ppthiaoygtig ettropHthorUf growth in 

cultures 

PgtAitfin — 

deharv<MHMa»treatment,U.S.DA. 14$ 

palmivorun, notes J 54 

Quassia extract, tnsectlddri value, 

* U.S.D.A U 

Quince — 

borer, notes 445 

diseases, notes, NJ«- 50 

Insects affecting, U.S.DA &4t 

Japanese, petalizatlon 444 

QuinoUn in soils, studies, Ala.Cob 

lege 119.12® 

Babbits— 

breeds and breeding 577 

color Inheritance ln_.»._ 776 

control in Nevada 458 

Immunity to hog cholera badilos. 583 

treatise 174 

Rabies — 

dissemination by prairie dogs.. M 

Immuniaatlon ^ 

Radiation In the atmosphere, U.8. 



Radish seed, viability, studies 171 

Radishes^ 

effect on succeeding corn crop— 

winter storage, 

Radium emanation from water, TJA 
D.A 


514 


Raffinose, effect on polarixation of 

beet molasses 

Ragl, culture experiments. 
Ragwort, poisoning cattle In Rn«* 
land 

^^^dissemlnatlott of plwt 

by, 

fertUIilng value, Can — 
nitrogen, chlorin. and sulphatm 

nitrogen In, U.S.D.A————' 
tropical 
RainfaR 


and gunfire — ^ 

and gunflre» D.S.D.A— . 
annual, In United, 

U.8.D.A 

at Temple, ' 


111 
185.411 


47 

41® 

411 

SI* 

415 

Ilf 

5U 


Ststea 
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0i3 

Page. 

M MilPOod 522 

tm gnnrth 415 

^fjT“T ^ araotmta^. 716 

te jUHid<Mii U.8.D.A> 511 

MtiBt Waahingtoii, D. C., 

511 

KtTliit in Bzitlah Islet » 

jjMJU 511 

Is caston United Sutes TIT 

ia TiiiiiifSStiii Teas 818, 319 

j yiar pSTlodS iHt U.8.D.A— 510 

sC flotttli Africa 15 

i^tien to c(^ t&d wheat pro- 

dOCtiOA * 517 

lotion to cimttberry fruit rota, 

U.SJ>A 454 

i^HoB to enp lieldt, U.8.DA_ 509 

reUtkm to forests, U.S.DJ^ 510 

rdatlMi to ffrape downy mildew. 755 

ictgtioii to magnetic stonne — 15 

i^ttlon to sun spots 115 

mn QK>ts, and magnetic stonns, 

UJU>^ 8il 

(gee s4^ Precipitation.) 

\tagm, management In Southwest, 

C.&DA 

Upe— 

as a forage crt^, Hawaii S2T 

cake, sulphnreted, fertilising 

valne 1-1 

culture expertm«ito iJi-'i 

culture for winter forage, Cal— 735 

Ihnlng experiments -- 

Bipeaced cake, fertilising value 024 

laapberries — 

breeding..— ^45 

culture I ^45 

culture, Ind 246 

culture, U.S.DA 347 

culture, Wash 043 

fertiliser experiments 540 

ferUUser experiments, Mass 218 

varieties, Ind 248 

vartetlM, Wash 643 

laspberry— 

^ anthracnoee organism, perfect 

■toge.. ... 252 

anthracnose, studies, N.T.Cor- 

neU 853 

eaitt bU|ht, notes. Can 546 

diseases In Minnesota 50 

Satbms-^ 

eomputlng, Pa Td 

effect on Intestinal flora of 
■wine, Kans— 875 

lain-. 

sMaml parasites of 760 

tolor Inherltanee In— 776 

356 
497 
356 
258 
255 
53 


447 


•pedes, rigt. 

m 


dortnctlon, U.B.DA 

ffestiuetimi, Wish 

^••fruction <Hi ships — JIL 

ttreetians for rai d in g 

•••noaie Importance 

dastroetlve to Jeffrey pine 
*4**ii®n to i^piroohmto totoroA^s- 
morrttooto 653,700 


Rsveueiu, new or rare 

nolee 

gacosmo/aibye — 

««<riccae end S. arddewfeWi 

Dev hoet»,„. jgj 

ceeipylopodla, luocaUtl^a 
perlffivau 

Red- 

huge. pemedld . ;s5T 

clover, Clover, red.! 

dog flour, \iict Flour, rva dog \ 
sauoders tree, dem^riptlte 

count 

scale, on olive, Cal 

spider, {iife Spider, rivl.i 
RedCop. effect on *ucct>e<iloi; en'p 
Bedwaler in an tie. Wash _ , 

{8re aUo Texa* fever,! 

Redwootl. pclailoD to rfllnrnli and 

log 

Reforestation— 

In iViiUijflvanla^- 

of chestnut bllghleil Istid 
Uefrigerator* for farms,,.., 

Rensuera In lamb** ... Ui*?. 6NH 

Reproductive orgaiui Ax sffect<>,l by 

X-r-ays , , 

Resorvolrs— 

for famu, C S.IV.V. 

for small pumping plant* , ,, 

Resins of Chile , . 

Retting, mleroblniagiml, noli** , . , . 

Rhobdosporo cf>ffr(r, note* — 

Rhoi/oletU poweneRo. Apple 

maggot ) 

RhupidfiMpora eo^rlroM, note* 

Rhi(fopti<diu» tuiumnnut, note*, 

U.S.D.A . 

RhiftOcHcvf arboreu*, scale fwdlng 

habits 

RMrobittm hcvcrtnrtll Injurious to 

Roy beans - — 451 

Rhi 2 octonia— * 

destruen*, notr* 

mlcroacicfoRo n.ap., deRcrti^ 

tlon — 

violacta tuparaoi <R- mfdies- 

ginU), treatment--- - 

violacen, note*-- 

Rhisoctonla, pathogenic nctUm 

RhUopu^ 

fMifdit n.ip.. description---— 

nigricQM on itrawta riie* 

lUgricar^ on itrawlM^rrles, C*n 
MgricanM, treatment, tJ.H.D.A 
Rhode Island Btotion 

notes - " 

report „ . 

Rhododendron*, treatise — 

Rhog(u n^PP-. deacriptloM— . 

Rhui— ... 

tottriffO and R. ditertWoto, 

from 

KmMata, InMct «« - — 

Rhync1>op»ora lenuginti Ib C^y M; 

BiUt WP.. to Plx* *>>*•**' 

mat - — 


HS 

157 


aXT 


523 

K4d 

45 

293 


S4 

:iMU 

:m 

:ir» 

5l 


51 


HSA 


n48 

252 

64 S 
b4U 
250 


252 

646 

149 

4fSJ< 900 
.. 396 


165 


fat* 


202 

764 

63 

111 
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Btee^ Page. 

a&glyiet, U.S.D,A «7 

antbocjan plgotent in, inberit* 

tnce 20 

andnenrttic Tiumlns in bSl 

aMtmiUtloQ o( natrlenta b 3 r. 340,429 

bran, analyses, Tex 369 

bran, composition, U.8.D.A 67 

breeding experiments 626, 635 

culture 236 

culture experiments 230, 

836. 337, 433, 526, 527. 635, 735 

fertiliser experiments 337, 

424, 433, 527, 635, 735 

field fiy, notes 4 ^ 363 

tor growing chicks, Can 677 

germination studies 24 

green manuring 220, 336 

bulls, composition and feeding 

value, C.S.D.A 67 

balls, ground, analyses, Tex 360 

hybridization 236, 526, 635 

insects affecting 257,460 

loss In weight after harvesting 635 

meal, analyses 672 

meal, analyses, Can_-. 669 

milling and by-products 477 

milling and by-products U.S.D.A- 67 

polish, analyses, Tex 369 

polish, analyses and feeding 

value 477 

production in America 34 

production, 1918 program, 

U.S.D.A 836 

seedlings, transplanting 527 

selection 526, 527 

soil aeration, Hawaii 828 

spike disease, notes 848 

straw, feeding value, Cal 168 

utra disease, investigations.. 351, 547 

varieties 229, 230, 336, 337, 433 

varieties adapted to deep water 741 
“ wllcV’* cultivation by Indians. 34 

Blcbweed, toxicity, U.S.D.A 685,883 

Rinder^t — 


in swine 80 

in swine, immunization 287 

virus, vitality outside the ani- 
mal body 785 

Ringworm in horses, treatment.... 83 

Rio Grande — 

bird reservation 555 

waters of, Colo 386 

River — 

measurement. (See Stream meas- 
urement.) 

stages, dally, U.S.D.A 690 

lUvers, African, desiccation — 15 

Road- 

gravels in Iowa .... 692 

laws in Minnesota 789 

materials^ specifications 289 

materials, specifications and 

teats. U.8.D.A 87 

oil inspectors, charts for...... 492 

sections, standard..^ ....... 189 


Roads — 

admlulstrStloD la nu&fds._^ 
td]iiinistittlo]i la Kew Mexico' 
adnUalitratiOD ia Ontario 
concrete, bitnmhioas coatbM 

for ...... 

concrete, roller 

constmetioa and Baiatenanoe 

U.8.D.A ’ 

constructloD, bonds for ” 

construction In Wiscontln..^'* 

construction, treatise 

convict labor for, ir.S.D.A._I^ 

curve tables 

dust prevention 

in United States, U.8.D.A_,^I' 

pavlng.J J 

preservation, U.8.D.A 

traction resistances 

Robin, food habits 

Rock phosphate. (See Phosphate.) 

Rodents, destruction on ships 

Roentgen rays — 

effect on bacterial diseases 

effect on fungi * 

effect on thymus and reproduc- 
tive organs 

Root crops — 

culture experiments 

culture experiments, Can 

culture fo* winter forage, CaU 

culture in South Australia 

culture on moor soils 

feeding value, Can 

of Chile 

varieties 

varieties, Can 

varieties, Mont 

varieties, U.8.D.A ... 

winter storage, Vt 

Root nodules, studies 

Roots — 

assimilation of atmospheric car- 
bon by 

oxygen requirements — 

Rope, use on the farm 


rm 

m 

Ul 

«T 

595 

T8I 

2^ 

M 

7*^9 

7»fj 

«l 

45 ; 

S56 

4S] 

13.1 

733 

54') 

132 

33S 

432 

934 

333 

31 

442 

7S1 


32J 

92^ 


Rose — 

chafer, remedies, Tenn.. 35? 

crown canker, studies 

diseases, investigations 533 

]eaf-b< 9 per In Nova Scotia — 159 

midge, notes 135 . 3.W 

Roiellinia — » 

rudlciperde, notes 

8pp. on tea ' 

Roses, annual for 1917 

Rosin, yield from double chipping, 




Rotation — ^ 

of crops-. ^ 

of crops, Kans ^ 

of Minn ‘ 

of crops. Mo * 

of crops, 

of crops, 

Roup— 


in fowlE,^ etiology — - 



itobx of subjects. 


la fowl!, ctiolotT. Kaas- 

OB 


Page. 

gsn 

179 


aiad titnftd diaeftM. Btodies 351,547 

stlWilBB— 554, 854 

f^tnn and pr^»r»tion 447 

giltgfe eiperijne&U 845 

eaitore la PhlUppinea 349 

eaimre m Trlat^d and Tobago. 349 

l^tnaUaathm in Utez 508, 544 

and peata 447,847 

(Hffoaca of-,-— — 52,53,759,854 
4 r 7 raw, tnJoiT ^7 chromogenlc 

^ftniants in transit 759 

Herea. (Set Babber, Para.) 
fadnftry, chemicals in — — 715 

tot«, content and speclflc grav- 
ity 

leaf dlaease, Investtgations.. 153,350 
Ual tall dlaease. Investigations. 153. 

456, 554 

Part, coagulation In latex 331 

pgra, compoaUlon of latex 715 

ptra, cnltare 

Psra, tapping experiments. 45, 46, 544 
Para, tapping experiments, prob- 
able error In 

Para, thinning experiments 247 

pink disease, notes.. 456 

properties 146 

quality aa affected by tapping 

system 446 

InbMluni — 

determination In plant ash 412 

In plants, U.S.D.A 409 


forcing expertmenta, Vt -*43 

orange rnata of 451 

kso-off — 

determination 

In eastern United States 717 

kQril-> 

and nrban populations, compar- 
ative birth rate 

conditions in Canada 791 

credit (Sec Agricultural 
credit.) 


economics, textbook 

education problems, discussion. 191 
life In latchfleld Co., Connecti- 
cut . _ Jt 191 

populatitm In France 

494 

sanitation, not«i 

„ 459 

school fairs in Canada 

795 

sociology, inatmetion la 

.. 495 

•sciology, treatiae 

89 

■brreja in Georgia 

191, 192 

•St aporeSr germlngtlo" 

224 



Of AustrallA 

_2 350 

Peraidtiam 

I- 448 

•tndlrt M« 

645 


983 

n% 

735 
82T 

888 
47 
53 
527 

827 
733 

S4I 

3.17 
236 
152. n2U 
UH 
U3 
US 

526 

005 

ni 

H40 

varl**t9'H. (’nn - - 634 


Rye — 

and cowpoas mlitare. dterstt. 
hlUty 

and wheat bybrul. rlpUon 

as a foragf rrop, Hawaii 

as a suhatitiH^ ft,r 
r s.tt.x 

by prtHlui'ts, analjrsea. N.Y Staij* 
cultiin\ N.J 

culture, Wyo ^ 

culture extHTlmeots, t'sn.. . 

culture experiments. Tex 

culture for chicken feed. Hawaii 
culture for winter fomte. Cn\ 
fultiir^*^ io ^outheattem Htatca 

r.S.D.A 

effect on succeed lug crt»p 

fertility nnd ateriUty 

fertlUier esp»-r!mi'ni* 

fni«t injury to, 
gruKfl, cult lire e-jjwrliHrntH 
gras*, frohl injury to. wtiuiie 
grasis, varieties , 

growth StudleH. methoiU 
luUldllngti, snalyeea 
middlings, analyne*, >!«»» 
seoillDg experittU'nu. Minn 
MhrSnkage teats, (thin 


varieties. Mtnii . — .. 
vnrietieH, VSilA 
vartetleH for New South Wale* 
varlellei for the HaVudii* and 
Montann. rSH.A ~ 

yields In Au-itrallft 

rufirra^t on olive, Cal 
gocrluirowyera - 

rcrcriiH<r, thermal iV-ath twdnt. 
Vt 

dUptiQideuit. effect of a«It« on 
Saccharose 

hurolflcatlnn — - 

In beets, formation and dlsirt- 
buMon 

Safflower cake, fertlllrlnK value . 
Sallon,. (ll»ch»rgf<l. ™pl<Tnirol <ra 

farms 

8afa#cllo o/f<r. 

Ssl— 

dlaease, notes 

ecology and d!sea*i-s - 

Salicylic-- , 

arid, deterrolnaflon In - 

aldehyde, eff^^ct on nltnf.e«tlon 
In soil, Als.rollege 

br-prod..ct., 




Ml 

5ft 

52K 

133 

157 


(gre Hlack acale.) 


(ffaa also Cereal, Wheat, etc.) 
^ Swedea.) 


Salt- 


effect on weeds. Ksns. — 


468 

563 


26 


26 

220 


351 

.133 


314 


166 

H66 

77 

761 

633 



984 


EaOPBBlMEirT STATIOir BS(X>BD. 


BiKpettf, Cliile. (Bee Sodium 


nltruta.) 

Sulto-^ 

alkali, effect on nltrideation 3ffl 

eoluble, excess in humid soils 41S 

soluble, movem^t In soils, 

U.S.DA--. 417 

Salvarsan, toxicity 181 

Sapling, standard methods 506 

San Josd scale — 

notes, N.Mex 653 

remedlea 540 

remedies. Mo 653 

Sand, concrete, grading-.^ 389 

Sandalwood spike disease.^ 548, 855 

Sanitary closets, chemical^ 84, 85 

Sanninoidea eaitiosa. (See Peach 
borer. ) 

Santonin as a yermifuge, U.S.P.A.. 884 

Sap- 

concentration and height of leaf 

insertion 126 

concentration of Jamaican 

mountain plants 125 

osmotic pressure 523 

Saponin plants of Chile 336 

Sapotoxins, detection In flour 712 

Sarcophaffa — 

caridei, studies 258 

Bpp., notes, n.S.D.A 161 

Sardines, examination, Me 166 

Sauerkraut, making and storing 567 

Scabies. (See Horse mange and 
Sheep scab.) 

Scale — 

black, in California, Cal 157 

Insects In Florida 562 

insects In Missouri, Mo 653 

red, on olive, Cal 157 

Soamlfus epMaltoidee n.sp., descrlp- 

tion 565 

Soap tcrisctfs v4cinus, studies, P K..,. 762 

(SoMgoneura) E rio 8 a m a ulml, 

studies 464 

ScAieoneura lani^^cra. (See Apple 
aphis, woolly.) 

ScAteopApllttm commune, notes 61 

£(oAia;ot6tranvcAiw latitorsus n.sp., 


bipunctifer, notes 257 

School — 

boys for farm work 599 

children in Kentucky, farm 

work by 193 

children, out-of-school work 192 

fairs in Canada 795 

gardening, notes "^193 

gardens In Ca||ada — 795 

gardens in Irdand ...... 898 

gardens in Nebraska 93 

gardens, review 297 

gardens, teachers* tralulng 

school 297 

gardens, value In botany coarse 795 

lunches as home economics 

project in Chicago .... 196 

lunches, httdlography 167 




ncnooi — uontmueo, 

lunches, plana aer Hity 
Schools— - 

•«rtailto™i. («M A«)tlnutiu« 
schools.)- 

agricultural etulpment for. 

agriculture in “2^ 

elementary rural, home 

ica for. 

negro, agriculturo iju^ ^ 

nonfiusb chemical closet fwIT 

rural, fairs In Canada 

8oAr6c»ensfeAi4a /csfoUetta in wi 

consln 

Science and Industry institute 

huistHs, fertUiilnr^Z 

Cal 

oitrl, studies, tJ.S.DA_ 
Sclerosis, diffuse, in horses in India. 




»3 

S3 

iH 

V: 

79i 




7c; 

2^1 


otfwreo, notes.. 5^ 

fitffoptfri n.gp., description j. si: 

Kberfiono, notes 

inatthialm n,8p., description..., 

trifoliarum. Investigations ^ 

Sclerotium — 


hatatioola on peppers 25i 

ral/ri4 on sugar cane S5 

rol/8«, resistance of peanuts to gj 
Scolytue rugulosua. (See Shot-hole 
borer.) 

Scorioa oajtitata n.sp., description.. 6i: 
Scomonera laciniata, appearance in 

South Australia 14 

Screenings, ground, analyses, N. Y. 

State «' 

Screw worms, life history and reme- 
dies, U.S.D.A 1ft 

Scurvy, relation to diet — 26^, r.6 

SouteUista gigantea ^sp., descrip- 
tion 4ft 

Bcutellum ( f ) coffeoniMii, notes...-. 6 
Scyphophorus acupunctatus, Btudles- 6 


Sea — ^ 

breeze on Long Island, P.S.D.A- 2ft 
winds, effect on male inflores- 
cences of pine 33 


Jeaweedr- 

as a fertfflaer lor potatoes— 4S 

fertUiring v^ue, Can—: ^ 

Seed — ^ 

beds, steriliaatlon — ^ 

coats, permeability — - 

Inspection In Mlsaouri, Mo—. ^ 

Inspection in North Carolina— 24 

Inspection in Vermont, Vt ” 

inspection In Zurich, SwltIe^ 

tod 

law of Colorado, Colo.- — 

prodnerion in westeni hemlodu w 

report,. H 

room heatln* t. dMtwj la- ^ 

aects— — — ^ 

Shodinu. falL Wash — * 
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gdnlterttloii 343 

fletc^iutlon of life duratioii. 822 

^jgtrlbiitlon b7 ocean amrentn. 125 

gardes, envlnx. U^.D^ 2il 

g^alnatlng, electrical response. 822 

garmlsntlon as affected by Uffat. 127 

gtfislDatios aa affected by 

weatber — 15 

germination experimeota, Vt 441 

garmloation In saline solutions. 42d 

Imports, UJ5.D‘A— 629 

- of cnltiTated plants and tbelr 

IdentUcation 240 

of flesby fndts, germination... 224 

prodncUon, handling, and mar- 

heting, U.S.D,A 343 

ifie and sprout Talue In relation 
to yield of small grain, Nebr. 732 

sterilisation 629 

Tttallty experiments 224 

weed, description and key 343 

411^, in imported seed 539 

weight in relation to pod type. 535 

Seepage and return waters, Colo... 288 

Selection, review of Inyestigatloua.. 64 

Self-feeders for pigs— 

Can 673 

U.8.D.A 475 

Septic tanks, concrete, construction 

and operation 592 

Septicemia, hemorrhagic— 

immnnisation 784 

In mules 184 

organisms of 179 

studies 887 

Septofto — 

amrae, perfect stage. Can 546 

plvsuirttiii, notes, Can 646 

lyooporrici, treatment, Mich — 150 

rfftlr, studies. Can 546 

Sericnltural station at Padua, re- 
port 850 

Sericulture. (r8cc Silk.) 

Semm — 

blood, method of obtaining 181 

of sea eel, toxicity and prop- 
erties 682 

ml agar, notes 684 

Scrums — * 

antitoxic, eonrantratlon 504 

bydr(^en-lon concentration, de- 
termination 505 

Iminnne, treatise 3‘8 

preserratives in, determination. 316 

preservatiTes in, toxicity 283 

production and distribution in 

Holland - — — — — 18<^ 

Sesame — 

«abe, feeding value 572 

cake, fertilising value 527 

culture experiments 336, 527, 635 

aeal, analyses. Mass 665 

rotation crop for...^. — — 526 

^ts, notes-.—— — — — 851 

••••sis tmtmia, notes ^5 

82481«_1|^ 8 


fieeowaw tudicMs— 

anaiyies 

8 t 9 i^ ^ sclfbi after barresrtng. 

(AfprriflJ Npaliformw, notva 

pHtforwU. Dotes " 

gewtge — 


Pmv 

366 

633 

S61 

762 


as a source of nitrofva 

disposal OD tarnii. SJont .... 

disposal plants, small. . 

pathogenic orga&Ums Id. detec- 


tion jgg 

purlficatloo 

purlflcttlon, btbllofrapby ... Alt 

puriflcatfcm by teruilun...... 4P0 

putresribiUty lest for «g$ 

ullUiatlon in Italy ygg 

Sex— 


cords aod gem cell*, origin In 


male chick 173 

determination, studies 65. M 

ratio, control In dairy cattle. 

Me 173 

Shaftat as a forage crop 230 

ShfTp — 


RlfalfM ptmltire for. T.S.D A»,_, 67 

barm and pent, Cal (IPS 

br<MHling esprrlnu tu*, I** ..... 270 

caracul, Inberltanci’ of wool.... B 73 

color inheritance In 574 

dlgi*«tion experiments S<i 6 

(iigt-slion experiments, Mass... 371 

(Usetsc, new, In Peru 667.686 

dlRCRse*, trea Use 761 

drenching, apparatus for. 

r.S.n.A 664 

fWHllrjg eiperlment* 167,370,771 

feeding experlmenis, Nebr...— 271 

fwHllng experiments, Pa 270 

feeding rack, description BBS 

inheritance of fertility In . 574 

judging in secondary aduHila, 


C.S.DA 

maggot flics, notes ...... 

mnniire, annlysea. Ps 

manure, ffrtlllilng value 
parasifea affecting 
pasturing pxpc'rlmenta, t'.8.I).A. 67, 175 

prices. ISIH- 1915 5<5 

raising in AiisiraJta 6^2 

raising in Colorado^. — 772 

raising In Kentucky, Ky 273 


496 

466 

23 

433 

163 


raising on irrigation projects, 

U.S.D.A - 

raising on the farm, Pal 

raising on the farm, l 8,I),A-» 
raising on the farm, VVaah .... 
acflb outbreaks in Englsnd..--- 
tlck. eradication in New 7>es 
land 


166 

375 

69 

296 

262 

82 


(8ce al'fo lAHibs ) 

Shingle industry of Pan cIm 

Shingles, preservition, P* 

ghipstoff, analyses — 

Shot hole borer — 

digest of dsU — — — 


140 

246 

672 

§64 
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Sbot'lioto borer — Coattnaed. 

red-iboaJdered» notes 

red-shouldered, on pecan, U.8. 

D.A 

Shmbs — 

breeding and culture experi- 
ments, Can 

for ornamental plantings, U.S. 

D.A 

new, of Pblllpplnes 

of Wyoming, U.8.D.A 

varieties, Can 

varieties, U.S.D-A 

Signlphora merceti n,sp., descrip- 
tion 

Silage— 

analyses, Cal 

analyses, Ind 

bacteriological studies 

crops for dairy cows, Cal 

crops for western Washington, 

Wash 

crops, tests, Kans 

crops, tests, Mo 

crops, yields in Australia 

effect on melting point of milk 

fat, Mo 

fermentation 

fermentation, Iowa 

fermentation, U.S.D.A 

for horses. Mo 

from com stover, TJ.S.D.A 

from Russian thistle, N.Mei 

handling 

making, Kans^ 

making, Wash 

notes 

pathogenic anaerobe from, Ky~ 

variation In ether extract 

Silica, solubility— 

Silk— 

fibers, use In chemical analysis- 

Manchurian tussore 

production and manufacture in 

China- 

Silkworm- — 

effect of chemicals on 

larvae, selection for flacherle re- 
sistance — 
Silos— 

and silage, notes 

concrete, for cold climate 

construction 

construction, U.S^D.A 

vooden-hoop, construction, Cal_ 

Silver, toxic effect on plants 

SUverfish, notes, U.S.D.A 

Slmodacfylua cinnamoneua, investl- 

/ gatlons 

(Stooffylon) Jylehiopa hasUare — 

notes 

on pecan, TJ,S.D.A 

iSipho /tava attacking sugar cane, 

RB 

Siphonetkt funiooUtt life history and 
habits 


Page. 

762 

157 


641 

45 

247 

255 

641 

142 

460 

175 

376 

379 

174 

637 

630 

636 

133 

682 

772 

111 

802 

676 

802 

669 

390 
665 

95 

368 

384 

413 

310 

9 

361 

361 

460 

860 

368 

292 

391 
190 
190 
628 
364 

163 

762 

157 

762 

359 , 


ff^hoftop&ors vUiool^ (gM Gmb. ^ 
vine aphU.) 

Sirup, methods of ansly sts 

Steal, culture in Antigua 

Stealanae of West IndiM *** 

SiiotropQ carwleOs. ^ 

moth, Angoanmte.) 

Skim milk — 

for corn-fed pigs, Ohio 

for egg production, Mont^ 

powdered, analyses ^ 

Skin reactions, anaphylactlcll ^ 
Skins, tanning and dressing, treatteil 
Sky light, polarization, U.S.DJl ol. 
Slag, (fifes Phosphatlc slag.) ' 

Slaughterhouses, Inspection, Ky 
Sludge, activated, fertilizing valwll 

Smelter gases, effect on insects 

Smoke Injurious to vegetation 

Smokehouse, description, U. 8 .D.a'~ 4 -^ 

Snakeroot. toxicity, U. 8 .D.A_-L‘i 85 m 
Snapdragon rust, notes. Can. ’ 

Snow— ” 

fertilizing value, Can ^^9 

nitrogen, chlorin, and sul- 
phates In 

surfaces, evaporation from, 

U.S.D.A-..-- - 209 

surveys in Nevada.^ 

value to the farmer 419 

Soap — 

making 

mixing with lead arsenate 

sprays 2 .W 

Soapyreed as a silage crop, D.S.D.A- 471 

Social survey In Kentucky, Ky m 

Sodium — 

arsenate, oxidation In dippii^ 

fluids 5 M 

carbonate, formation In calcare- 
ous soils, U.S.D.A 18 

carbonate, neutralizing cream 

with—.. 281 

chlorld. (See Salt) 
determination In vegetable a«h_ 311 

cyanid as a fumigant 337 

cyanld as a soil famigaot, 

U.S.D.A 

nitrate — 

application 

effect on burning of 

tobacco 

effect on composition of 

wheat, Ohio 

effect on nitrogen-assimi- 
lating bacteria, U.S.D.A- •* 
effect on nitrogen content , 

of soU, Tenn- ^ 

effect on nitrogen transfor 

mations in soils ‘ 

effect on soil acidity, ^ 



effect on wheat Tirtoa rn 

fertiltelna^value. 229.253.438.^* 

fertilizing value, Mass - 

ftertiUaJng vaXne, Min#—— 
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Bltrttc — OQBtloiied. Pige. 

tatiilMHag Ttloe, Pi 220,244 

{^rtUlsbig Ttloe, 8.C — 517,816 

fartUixlng tbIqi, Tean 212 

fertUixliu: value, U.B.DJu 422 

for pineapples, P.R- 748 

sale and distribution, 

U.8,DJi 625 

Qse os peat soils 132, 433 

itlta, therapeutic value 685 

nlphld, effect on cement 691 

ggftvood lumber industry In Middle 

fffft, VA.T>^ 847 

8s6— 

Abrasloo by storms In Russia.. 145 

iddlty, correction ^ 819 

addlty, determination 419 

acidity, determination, U.S.D.A. 720 

addlty, Investigations, U.S.D.A. 511 

addity, notes, Ohio 298 

addlty, relation to green ma- 

qpreSf 

addlty, studies, Pa 20 

bacteria as affected by arsenic. 322 

bacteria aa affected by magne- 
sium and calcium salts, 

U.8.D.A 818 

bacteria, coll-Iike, studies 19 

bacteria, nltrogen-flxlng. studies 428 

erosion In Kansas 422 

extract as a criterion of pro- 
ductivity, U.S.D.A 812 

extract as affected by season 
and crop growth, U.S.D.A — 813 

fertility, Improvement, Ohio — 219 

fertility, maintenance llJl 

fertility under trees 816 

fertility work In Rhode Island 325 

flora, studies 514 

microorganisms, nitrate trans- 
formation by 723 

moisture, effect on plant asso- 
ciations 425 

moisture, effect on winterkilling 

of cereals 415 

moisture, loss through percola* 
tl<m, evaporation, and trans- 
piration, U.S.D.A 418 

moisbiFe minimum, dynamic, de- 
termination 719 

moisture, relation to apple spot 

dlseasM, U.S.D.A 753 

moisture, relation to orange 

growth 541 

moisture, studies, Mo 620 

^motstnre under dry farmlrg, 

^ Utah-! - 319 

moisture under Irrigation, Utah. 320 

altratea as affected by weeds-- 814 

permeability, rdation to Irriga- 
tion 788 

physics and management, text- 
book — - 598 

solution, concentration, Mich — 10 

solution, extraction 803 

sdudon, freeing point, Klch- 16 


Boll — ContinnedL 

solurtoB, freedng point. U B 
D.A 

solution obutned by hydraulic 

action 

temperature, effort on •^’ueg 
corn 

toxins and nltrlftc-ation, eimllra. 

8oll BUTToy In — 

Alabatna, Pirken* Co.. 

Alabama, Washington Co, r8 

D.A ■ ^ 

ArkaoBaa, Craighead Co C 8 

DA ’ 

Arkansas, Hempstead Co . V S 

D.A-_ 

California, Honey l^ake 

U S D.A 

California. PaKndrna area, C.S, 

D.A ^ 

California, Riverside area. TVS 


Plfe. 

512 

5S0 

521 

513 
2U 
51 S 
s\2 

214 

215 


D.A 421 

Callfornln, San Fernando Val 

ley srea, U.S.D.A rt2i 

Oeorgia, Crisp Co , t'.S I>,A , . 215 

Georgia, Meriwether Co,, US 


D.A 


“is 


Georgia, Richmond Co., V. S. 

DA - 71K 

IllinolB. Kane ('a.. 111... 718 

Indiana. Renton Co,. r,S |).A.. 213 

Inwn, Rrenn-r <'u , lon'.i 18 

Iowa, Bcott Co„ U.S.D.A 215 

Maryland, Howard U<»., U S. D A tr.il 
Nebraska, Dnwea Co., l.’.S I».A *1^ 

Nebraska, Fillmore Co.. U.S. 

D.A--- 

Nebraska, Kimball Co., l\S D.A TIP 

New York, Cortland Co.. U.S. 

D.A -- - 216 

North Carolina. Cnltimbtjs Co.. 

U.S.D A- -16 


North Carolina, liamett Co . 

U.S.D.A.- 

North Carolina. Hertford Co., 

U.S.D.A - ■ - ‘^6 

North Dakota, Uotttneao Co., 

N.Dak 

North Dakota. Bottineau Co.. 

U.S.D.A 

Oklahoma. Kay Co.. U.S.D.A.., 621 

Texas, San Saba Co , U,S D.A - 422 

Wtaconaln. north-central area, 

U.S.DA 

Wiaconatn, Portage Co., U.S. 

j) *16 

WUconsin. Woo<l Co.. U S D.A. 217 
Soiling crop*. (^Itnre on moorlaod . 133 

Soils — 

alkatl, drainage-- 

fllkali of San Uuia Valley, 

Bikan, o 

Colo 

alkali, reelaraatloE 

slksll. n.RT) A..._ 

,«,) «,n m»D.rn>™'. 

„ t.)- f«lrrrl»* fut*!, 

U.8.D.A 
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Soils— ContlDuM, Page. 

as affected by storage, Mo 619 

as affected by wet cnlU Tattoo 
for rice l IIT 

Soils — Continued. 

Bterillxation. Vt ^ 

sticky clay, of LUnburg, Nethi^ ^ 
lands.. 

aoto<-lrrlgatorB for 719 

Mack alkali, of San Luis Val* 

ley, Colo 824 

calcareous, black alkali in, 

U.S.D.A 18 

carbon dioxld production in, 

Iowa 118 

carbon nltrogcn relatioDs 421 

chemical changes, microbial 
agency in _ S22 

subarctle, unusual featuret. 
textbook 

translocation of aalti i. *** 

U.8.D.A ” 

Solondfu Jonpi/Ioro, toxicity.. , * 

Bolanum roelnrtww, descriptloa' 

Solar- . 

activity, relation to rainfall tad 
magnetic storms 

chernozem, sterilization 17 

atmosphere, structure, US Da. 
coron®, U.S.D.A g ‘ 

decomposition of organic matter 

In ■]'j7 ! 

radiation measurements, pi^ 
for 

PeKalb, fertilizer requirements, 

Pa 219 

effect on burning quality of to- 
bacco 239 

effect on composition of wheat, 

Ohio 518 

forest, composition 722 

fumigation, TT.S.D.A- 457 

(See also Sun.) 

Soldier bug, green, notes, Ohio 

Soldiers— 

convalescent, agricultural Ijj. 

structlon 

returned, employment on fanni 
returned, land settlement tor., tjji 
S olutions, standardlzinz 

humid, excess of soluble salts In 418 

hydrogen-ion concentration 620 

hydrolytic ratio, U.S.D.A 511 

hygroscopic coefficient, deter- 
mination, U.S.D.A 210 

management, Til . 719 

Soot fall in St. Louis Jij 

Sorghum — 

as a feed crop, Cal ^ 

as a substitute for sugar, Ohio. 898 

biennial cropping, U.S.DA 430 

culture experiments 

methods of mechanical analysis. 313 
muck and peat, subsidence after 
drainage .. .. 690 

culture experiments, Eans 

culture experiments, S.Dak. 341 

culture experiments, Tenn 

niter, reclamation, Colo 323 

nitrification in, U.S.D.A 211 

of Aroostook County, Maine 620 

of Bihar, phosphate depletion^, 118 
ftf Dnteh fUast Indies 5^^ 

culture experiments, Tex 829,830 

culture for chicken feed, Hawaii $2T 
culture in eastern Oregon, 

U.S.D.A ... 432 

digestibility 778 

of Indiana, fertilizer require- 
ments, Ind ... 219 

of Java 513 

rtf Mani-itliin nnalynea 513 514. 

fertilizer experiments, Hawaii. 829 
grain, culture in UUh, U.S.D.A 230 
grain, fats and fatty acids of, 

Okla 410 

of New Jersey, Freehold area, 

analyses, N.J — 214 

of northern Wales, studies 116 

of Ozark upland region, Mo 217 

of Russia, nitrogen-fixing bac- 
teria in 428 

Of South Africa, analyses 411 

of south-central Texas, Tex 324 

of Tennessee, nitrogen economy, 

Tf'TtTi 21 2 

grain, seed selection, Cal — ■ 237 

kernel smut, Investigations, Mo. 64^ 

seeding experiments, Kans 83o 

seeding experiments, Tex 32 

selection experiments 43.1 

smuts, treatment — 

stalkB, feeding value, Cal 

sweet, as a silage crop, Cal — i<4 

sweet, as a silage crop, Kans— 
varieties 

of Umatilla project, U.S.D.A 422 

varieties, Hawaii — ^ 

varieties, Kans 

peat, microorganisms of 420 

phosphoric acid of, studies 117 

productivity, determination, U^ 

S.D.A 812 

rarer elements In, U.S.D.A 400 

reaction, U.S.D.A 620 

reaction, determination 419 

red, of Limburg, Netherlands- . 513 

relation to forests 542 

shrinkage 321 

•terUlzatlon 17, 514, 556, 720 

varieties, S.Dak 

Tarleties, Tex — S2, 334, S2», SOTpl 

varieties, tJ.S,D.A — ^ 

water requirement, Nebr ^ 

Sorrel disease, notes — 

South Carolina Station— ^ ^ 

notes ..-y— 

South Dakota— og 400 •W 

College, notes 40 o!wo 

Station, notes 
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bftctertel ttudle* 45i 

etke, «»d feeding value 7T1 

htj, aaaljeeB, lud 37^ 

meal, aniilywu — 572 

meal for coro-fed pigs, Ohio... 474 
S,y betas— 

ai affected by sulphur, U.8,D.A- 221 

tf biunan food 741 

at hoaiaa food, Ohio. 197 

eultore 231 

culture, N.H 34 

e^tuie, Pa 35 

culture, Vt 434 

culture, cUinatic control 415 

culture experiments 336 

culture experiments, Hawaii — 82T 

culture experlmentB, Mo 032 

culture experiments, Pa 229 

culture la Pennsylvania 741 

culture on Oxark uplands, Mo_. 217 

effect on companion crop of corn 338 

effect on soil moisture, U.8.D.A. 418 

fertiliser experiments, Mass 218 

fertiliser experiments. Mo 217 

growth In relation to cUmate^^. 627 

growth In relation to weather, 

Tenn 318 

iDOCUlatlon tests, N.H 34 

root nodules i 451 

seed, harvesting, U.S.D.A— 237 
seed, weight In relation to pod 

type fi35 

tele<^on experiments. Conn. 

Stats 237 

shrinkage tests, Ohio 840 

varieties, Mo 632 

varieties, N.H 34 

varieties. Pa 35.229 

varieties, Tex 334 

varieties, U.S.D.A 431 

phUippinengii n.sp., de- 

acrtptloD 557 

SssroMii fUuMcota n.Bp., description. 253 

sj^rmlnt — 

culture, Ind 246 

oU as affected by harvwt, dry- 
ing, and freeaing - — 807 

Spelt— 

and wheat, hybridization 636 

as a fora^ crop, Hawaii 827 

culture experiments. Can 034 

culture in Wyoming, Wyo - — 527 

varieties. Can * 034 

3p®u»»togonla, origin In male chick. 173 

SpbaceKs tofpM, notes 848 

8yVc«lotfceoo sorphi, investl^tions. 

Mo 645 

Spkcn’eUa ooffeicots, notes 

SpiWropatdaiet, light and pycnidla 
tomtation 223 

ffsl«ro#t4lbs fwpeua In Malaya 52 

Spkwrotkeod Aufiilii, resistance to 

tsnglcldes.^ 450 

•pfce^ 

culture esperlments .. - — 845 

WsnerratlTe — 469 


Spider, red^ 

iDjurious to alfalfa, _ * 

- SU5 

rem^licA, i\s p a ^ 

SfUorryH,, pci,,*,,,...!,, 

I oeacripiioa 
A'piror^afa 

eemlnation hj rata.. , . . (LVi 7(vi 

Splr<«yra— 

a* alTi'ctcd by varkmn salt* ... '.’T 

ivalManc# to fungi, Teno 

8podopffro monritio, u.it,-* . -at 

i^poadplodiidiaw oJrovtrruj, juirs ::,;l 

Sportibolui 

Bporoirichum ylohali/rrvm uu raoao 

thrlpg , 

Si>otted fever. Rocky Mountain, in 

Callfurula 4H4 

Sprayins 

appariaus. dm-rljuion and u«4‘. 

r.S.n.A M5 

arsfnlcal reeidurK afitr. N.U r.4 

calendar, Conn Stale si:\ 

experimental. , f.M 

experinienta, Mn ^40 

PXperiiijcnU in Nova Sodla ... 156 

handltooli.. . ^ , . . . . . 40 

Uoteu. 4.'!», 541. K55 

noti'H, Waiih.... ... 796 

Spray R ■ 

arid nn<l alkalin**, eomparlaon 756 

douMe purpoRe 256 

duvt, oarrlern and dihimta for 459 

dust r, liquid . . 42, 540. 551 , K44 

Sprin^'R, mineral, Alaska ^ 6W) 

Spruce— 

growth after thinning, 45 

Norway, drought realatance, Tt 44 

rod. fact ora Influencing repro 

duction 46 

red. growth nnd management, 

r.S.D.A 146 

Bawfly, notes , - 257 

jM'lection exp<Tlmeti fa In AuRirla . 545 

sulphite pulp from. tVSt'.A... WJ9 

white. In Mlniu'wda. Mino-.-, 146 

Squashee — 

effect on aucceedlng crop 337 

use by prehistoric Am.-rlcan« 167 

S<]uirrp)s, ground, crjatml, f’il 456 

St. John's wort, toxic effect on ptgt. 589 

Stable fly- 

rcpelleDts for 

transmlwlnn ot awamp fever. . - 788 

Stains, removal from textile*. 
l\S.D.A 

Stalliona. public aervlce. Id Wlacon 

gin, Wla j ^ 

Standard Container Act, I ,R.I>.A.. > 

Starch— 

digestion bj young ralc^a. 



distillation In 

humification 

SUrflah, analyses. 

Btarvitlou. effect on csulaae con^ 
tent of tissues 
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State* Relattooa Seirlcc. {See 
United State Department of Agri- 


culture.) . 

Steam — Page. 

effect on soil organisms, Vt 420 

abips, sanitation 603 

Steers — 

beef V, dairy type, Can 667 

body measurementB, Pa 69 

digestion experiments, U,S.D.A.. 68 

feeding experiments, Ala. Col- 
lege 770 

feeding experiments, Can 667 

feeding experiments, Jnd 873 

feeding experiments, Mo 272 

feeding experiments, N.Mex 872 

feeding experiments, Nebr 271 

feeding experiments, Pa 68, 270 

feeding experiments, Tenn 369 

feeding experiments, U.8.D.A-_ 870 

light f?. heavy, Can 667 

measurements, weights, and 

gains, U.S.D.A 371 

pasturing fodder crops with, 

U.S.D.A 470 

preparation of corn for, Mo 272 

wintering, Va 271 

Sieoomyia scutellarii, rOle of blood 

In reproduction of 160 

Btenoermus eaccharivorua, notes 459 

Stephanoderes sp., notes, U.S.D.A— 363 
Btephanums dentatus, life history, 

Ala. College 882 

Siereum purpureum, notes 50 

Bterictiphara zaddachi, notes, P,R__ 762 

Sterility In cows, causes and treat- 
ment 286 

Btizolohium — 

docrinoianum^ seed and pod 

structure, U.S.D.A 638 

spp. in Philippines 35 

Stock. {Bee Live stock.) 

Stomata, studies 821 

Stomatal aperture in plants, studies. 223 

Stomatitis — 

contagious pustular, in horses 586 

Infectious, in horses 179 

vesicular, in horses and cattle. 787 

vesicular,* notes 80 

Btamowys caloitrana. (Sec Stable 
fly.) 

Stone meal, analyses, Can ..... 626 

Storra, cooperative, Minn 895 

Storm-water run-off, determination. 590 

Storms — 

in eastern United States 717 

magnetic, and rain, correlation. 16 

magnetic, of August, 1916, U.S. 

D.A 210 

magnetic, sun spots, and rain- 
fall, U.SJ).A 811 

Straw — 

feeding, Wash ........... 96 

feeding value. Cal 168 

yi^dB in Australia 183 


IV j| 

Strawberriea — 

aa affected by Bhteopw a*. ^ 

arleanu ... 

culture, Ind 

culture, U.S.D.A 

culture experiments, Tex.I 

everbearing, U. 8 J).A 

fertillxer experiments 

fertilizer experiments. Mo ^ 

protection against frost, 

sprayed, arsenic on, N.H ’ , 

varieties, Ind ^ 

varieties. Mo .1111. ”*** 

varieties, Mont 

Strawberry — * 

crown glrdler, studies, Mass. 

fruit rot, notes. Can II' ^ 

leaf beetle In Maryland... ' 

leaf-roller, biology HH jT, 

root lice, studies, Tenu III 357 

root weevil, remedies.. .IHlH m 

toots, winterkilling. Can HI 

weevil, studies II 

Stream measurements, methodg._II m 

Streets, paving II 

Streptococci and lactic ferments, ac- 
tion of antiseptics on 7 ; 

Strontium^ 

effect on Splrogyra ... 27 

In plants, U.S.D.A 405 

Subsoiling, notes, Tenn 334 

Sucrose, detwmlnation In beet mo- 
lasses 113 

Sudan grass — 

as a forage crop, N.Mex 634 

as a hay crop, Eans ... 63f» 

as a pasture crop, N.l^ex 681 

as a pasture crop, U.S.D.A 47o 

as a silage crop, Cal 174 

culture experiments, Hawaii... $27 

culture experiments, Tenn 334 

culture experiments, Tex. 829, 83^, 831 
culture experiments, U.S.D.A-. 431 

culture in Cuba 5.36 

planting and cutting, Kans — 830 

seeding experiments, Tex 32 

varietiea, Tex «28, 

Sugar — 

determination in baked articles 11,412 
determination In plant Juices.. 50 * 

determination In urine 

inversion and determination — 50* 

manufacture, handbook 50^ 

methods of a&alysts.^ — — 

production In South Africa 

production, 1918 program, 

tr. 8 .D.A 

products, methods of analysis- 

rau , deterioration. ' 

solutlona, calculating purity— 

substitutes for — — ^ 

supply in United States* U.SD. ^ 

supply, world’s ^0 

warehousing and storing — — 

Sugar beet— jjO 

curly top, cause-.. 
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beet— ^tinned. Pl;gi^ 


pulp. {896 B«et palp.) 

reflda«i M cattle feed 368 

not loaM> control irrigation, 

U.S.D.A 130 

ieed ladnstry In Pronce^ 537 

tops and leoTes, feeding valne, 

Ctl 168 

webworm, life history 66*j 

Sogar becti — 

Analyses^ Can 634 

eulture experiments 536 

rolture experiments, Can 634 

dsltnre experiments, S.Dak 341 

cnlture In Algerla.JI.. 237 

cnltnre In South Africa 536 

ensiling, U.S.D.A 130 

feitfllter experiments, Can 634 

increase in sucrose content after 

removal from soil 536 

Irrigation experiments, Utah 320 

methods of analysis 536 

relation between size and sugar 

content 729 

rotation experiments, U.S.D.A— 129 

saccharose of 26 

Tsrieties 237, 536 

varieties, Can C34 

varieties, N.Mex 634 

varieties, S.Dak 341 

Bogar cane — 

beetle, life history and remedies, 
U.S.D.A 263 


wirewonn, loreatlgiUona 

oQgt fertlllwr exi^-rimrau 

Sulphate of ammoaU. (i5re Am^ 
Uium sulphate,) 

Sulphates In rain tad tauw 
Sulphld, effect on eement....!"*' 
Sulphur— 


wffipouDd*. Injury to trmv^ 
vln«s ___ 

coni^rvatlon la 

dloxld. determination,. 

dloild, InstTficidal Ttlue 
effect on crops and luHi, 

r.8.l>..4._ 

effect on fermcniaUon of 

manure 

fcnUitlng value 

metsbollam tn 

powdeivd. sx a furiijlrjiJc 

Sulphuric acid- 

effect on soil orxsnlsmi!. Vt..... 

manufteture, Vt 

Sun— 


Hn'stor's th^Hiry. r.S PA 
spots, effect I'R lrc<‘ growth _ 
spot K. rnnent tic liii.rma. and 
rainfall. r.Sdi..\. 

sputa, perliHllrliy, l\S l» A 

sputa, relnf!< n to clliuate. , 

(^ee alio Solar.) 

Sunflower pith and atem*. uliilu 
tlOD 


m 

Fhft, 

1«3 

6S4 


«U 

gftl 


S53 

ai*7 

10 

4&S 


IM 

726 

570 

MS 

420 

42X 


fill 

413 

hll 

Kl'i 

114 


2in 


breeding experiments 526 

changes in after cutting 637 

culture experiments 230, 

* S36, 337, 433, 520, 527 

culture In Hawaii 537 

culture in India 136 

disease, new, In Porto Rlco-- 150,852 

diseases and pests in Pbillp- 

plnes 5.50 

diseases in Hawaii 549 

diseases In Porto Rico 851 

diseases, notes 352 

ferttllxer experiments 135, 

220,229, 337, 433,437.510 

troghopper in Grenada 1^8 

green manuring 220 

Insects affecting 459 

Japanese, cultare experiments, 

Hawaii 827,829 

Japanese, culture In eastern 

Oregon, U.8.bJL 43'J 

Ushaina disease, studies 549, 550 

leaf-hopper, studies.. 462 

iightnUig Injury - — 250 

moth borers affecting 465 

pineapple disease, notes -^50 

rsd rot, treatment 647 

roots, action of arsenates on — 238 

sclerotlal diseases, notes 351 

•ofectlon experiments .... 433 

ttant. treatment 647 

nrietles 135, 

U6. 229, 230. 886, 337, 433, 437. 537 
'•kite gnlNi affecting 161,767 


SuDilowprK- 

as a allacc entp 74 

as a source of potash . ..... 207 

culture for cblck^-n f^-ud, Hawaii a 27 

for tlslry c<iw«, Mont... :109 

RUDllRht — 

and moonlight, rrlitlon, 

U.S.D.A. an 

Intchilty, method for approil 

matiog-- 621 

recorders, comparliwm, U .8 D,A 2 J 0 

Sunn hemp— 

aa a grten manure 220 

culture I'lprimentB — 3 SS 
SunRhlne. (Kec Sunlight) 

Superphosphate— 

effect on fermentattun of manure 19 

effect on nitrogen contrnf of 

soil, Tenn 21H 

effect on soil acidity, l' S.l>,A.. 620 

fertilizing value 230 , 233 , 619,817 

fertllDltig valne, Can — 634 

furtllUIng valne, Minn,.-* 826 

fertilizing valne, Mo « 1 » 

fertilizing value. Ohio.—..-- 828,825 

fertilizing value. S.C 534 

fortillzlog valufs Tei 325 

fertilizing value, L*.« ft.A 

reversion — 122 

aolubtlily in mineral and organic 

acid. - ill 

iiae In war time. Ohio 

ose on pest soils. **** 

Swsllowi. food habits, U.S.D.A..—. 869 
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Swamp Pifi. 

In bom«— - 788 

In horsei^ N.Dak m 

Swedes, factors affecting composition 432 

Sweep rake for baj barrestlng, 

r.S.D.A 88 

Sweet clover— 

as a green manure, K.T.Comell. 721 

culture experiments, Tenn 334 

culture experiments, Tex 830 

culture for winter forage, Cal 735 

culture In Montana, Mont 136 

culture on alkali soil, tJ.B.D.A-.- 118 

Inoculation experiments 184 

seed, harvesting, H.S.D.A 35 

straw for live stock, TJ.S.D.A 36 

Sweet corn — 

breeding experiments, U.S.D.A. 445 

varieties, Moot 844 

Sweet potato- 

diseases and pests in Cuba 637 

leaf folder, studies, U.S.D.A 465 

root borer, notes, Ala.CoIlege-.. 864 

root weevil, notes 467,564 

silage for cows, Fla 876 

skins, analyses 626 

weevils, notes, U.S.D.A 884 

Sweet potatoes — 

changes during latter part of 

growth, U.S.D.A 637 

culture experiments 336 

culture in Cuba 637 

harvesting and storing, Ala.Col- 

lege 136 

harvesting time, U.S.D.A 638 

varieties 33, 335 

varieties, P.R 748 

varieties in Cuba 537 

Sioietenia macrophylla, experimental 

plantings, P.R 749 

Sycamore lace-bug, studies, Okla_^_ 359 

Sympieaes ancpka n.sp., description- 661 

Symptomatic anthrax, (See Black- 
leg.) 

ffpmmfhedoft (S « a i a ) geUformiit 

notes 762 

Syntomaepis druporttm, notes 166 

Byrphld® — 

early spring, in California 868 

of Mai^ life history, Me 362 

Bfrphue — 

knobi, life history, Me 362 

oronoonaia UAp., life history. Me. 362 

8y$teltogasier ooivora n.g. and n.sp., 


Tnbanld larvm, rearing 60 

TmHa eaginata, transmission by flies. 563 
Tmiethripe ineoneequentt remediM. 259 

• Tanbark ashi^ analyses, Cui 626 

Tankage — 

analyses, Mich 368 

analy^, N.Y.State — ... 67 

analyses, Tex 369 

effect on composition of wheat, 

Ohio 618 


fertilizing value, S.C 617 


fertilizing value, U.SJDJL- 422 


Tankage— CoatlnDed. 

for corn-fed plgi, Ohio. 

for pigs, N.M€x 21 

Tannery sewage, dislnfectlon-III 

Tannlas, varieties 

Tannin — *35 

bomlficatlon 

In Pacific coast trees.,!!” 
physiological significant! 
Tanning— 

materials from Latin America 

plante of Chile ' 

Tans of New Zealand !! , 

Tarnished plant notes!!!!! 

Tartoric acid, detfcaination in^pt 

ence of malic arid 

Tartrazln, determination in mixture 

of dyes 

Toaonut nfprisoma in Nova Scotia tuI 
Tea— ■■ ^ 

black rot, studies 

brown blight, notes 

brown blight, treatment ^ 

culture and manufacture, tret- 
tlse. ^ S 41 

diseases, notes 351 ^ 

green manuring experiments—* 20 

Insects affecting 

leaves, analyses 

rim blight, notes 355 , Ms 

soils of Java and Sumatra M 2 

spraying apparatus for 355 

use by prehistoric Americans— HT 

Teak, rotation period M5 

Technical instruction In Ireland 598 

Teff grass— ^ 

culture experiments 33 

hay, analyses 3«9 

Temperature — 

coefficient of permeability in 

plants 25 

correlations in United States, 

tr.S.D.A— 609 

effect on germination of Qram- 

ine® 2i 

effect on growth of parasitic 

fungi in cultures 757 

effect on reaction of lysin with 

nitrous acid 

effect on winterkilling of cereals 415 

lowest, U.S.D.A 210 

minimum, predlctlng,U.S.DJi-209,812 

optimum, for plant growth 715 

relation to com and wheat pro- 
duction 

relation to cranberry fruit rots, 

U.S.D.A 

relation to crop production* 

^ 

relation to winter wheat yidd*- 

terrestrial, relation to sun spo^ 
variations, anomalies, TT.S.DA- ^ 

Tendrils, nature 

Tennessee — 3 ^ 

Station, reports 

University, notes— — ^ 



mi 


index 0? 


Page. 

^ coro bybrlda^ immnnU; to 

aphids 561 

ailtore ei3)ePiiiieDfa 527 

caitvre Ui eftstern Oregon, 

4;i2 

ftmti if»troi, remedies 75y 

TWtlftltA*— 

tontrol In Mni*y Peninsula 460 

lajurtottS to pecan, TJ.S.D^ 157 

of India * 359, 461 

Tetanus-' 

spores in street dust 885 

toxins, separation from other 

toxins 1 788 

treatment 580, 585 

Tetncarbonlmld, Identity with cyao' 

uric acid 202 

TetfsaoMs lofiptpea, notes 365 

rrtrtfsycAss— 

NmAcaliitaSj notes 365 

mulUdiffituU n.sp,, description. 63 

Ulariui Iniarlous to alfalfa 558 

aaiaapsia n.sp,, description 63 

Tetrs phosphate, fertUlslbg value... 424 

Tetmtichu*--' 

pi^ordtomu In Hawaii, U.S.D. A. r,5i> 

n,spp., descriptions. ior» 

gUHthomeUtwe^ Importation into 
United States... 62 

Texas— 

College, notes 800 

fever, Immunization.. 787 

(See also Red water and Plro- 
plasmosts, bovine.) 

Station, notes 800 

Textile plant flUera, check list 037 

Textiles — 

of ancient America 167 

removal of stains from, U.S.D.A. IH 

retting 715 

testing, constant temperature 

and humidity room for ... 414 

‘*Twtl!o«e'’ from paper pulp 208 

"^repj, infection, and immunity, 

textbook 781 

sp. as a rye pest 557 

Tbermometrlc scales, revision, C,S. 

D.A 811 

TWsIootopsls-- 

fthaaeticug, notes 354, 758 

paragoaa, notes 350, 758, 851 

^^le, Russian^ t 

M a forage crop, N.Mei 634 

»Uafe from, N.Mex 669 

^Itsi tree and its oleoresln 24T 

slag. (Re« Phosphstlc slag.) 

Thorn skeietontaer In New York 60 

«rtps attacking French beans 258 

fohoct (See Onion thrlps.) 
distance heard, U.S.D.A- 210 

^^eretorm in Trinity Co., CaU- 

torau, U.8.D.A 511 

«y»ol as a vermifuge, U.S.D.A 884 

^oa gland aa affected by X-rays. 268 

UtfU, notes 354 


suBaEcm ggj 

Tkjrotd twdlos. „ 

r,r“' - z 

py^'mts. outei 

Tlrks_ 

*^^^<31118 big 

fnniioatioQ ' * ' 

of I’araKuay. " l^!t 

Ti! iMlfs. stu.fiPs , 

TIW. 



8HidW. Mo __ 

spp- in AruiujiuH ^ 

U0U‘» . . 

Timber ' ^ 

growing fur mining purp^iUMi 5 ^ 

I'JuDtlScatinn, IVS.Ua , 

Iminttinrv, V 8 !uBil<in of dunuvrg f. 4 >i 

Jiifo lu.iu 

prr'scrvijtiun , ...'//its V 49 

M'fiourtfn of Ori-gi.ii ' 7 , 4 ^ 

stanilitjg, inoftiorctncnf . . . S 47 
{^Vy ai«u Lumivr and WcMwl ) 

Time 7.011CH nt iM>s, r.S D A HVi 

Timothy' •- 

ciihurc frpf'riiiii'tui ]33 

cuUuh* fjpi'rlmintit. Minn 82*. 

frnl/lKpr cspprinicDiB, Mo fl.ot 

ffrUlJz.T cnwrlmtnti. i'a,...,. 22 (i 

Tinea prUionrlhi. life bistory 0&7 

Tineala l\i*ellicHa— 

life Iil«<ory... 6 S 7 

prcflaciotiu... fiST 

Tlugldd*— 

AmcricaD, nut(‘v ir.s 

ncarcflc. natii<>* 559 

TinuU PJfTi, biology r,58 

Tiphia pardlrla - 

cs(abll«!iini'nt in Anflrus 259 

eBtahllHtimunt in MnuDflu* 467 

Tissue transplsnlfttloo - 

and anrtphjlflxlii. 182 

and Immunity fifth 

Titanium In plants, IJ. 8 .D.A 409 

Tmetorera nrfltaM. (Ker Rud moth, 
cyc-BpottrdJ 
Tobacco - 

beetle, control In PMlIpplnwi- . 459 

beetle, life history sod remediwi, 

U.S.D-A 6 t 

breeding experiments 23N, 529 

breeding experlroenis, ("an 854 

burning quality. studiM U9. 

140, 2h8, 299 

culture experiments 1 ^?. 

288. 880, &26. 627 

culture experlmeoU, ran 884 

culture Id Kgypt 038 

coring SI affected by light-*— 239 

curing eipertmenta 158 

dlwaaea. lOTeatfgalions, Haas-* 249 

disessee, studies, Can — «34 
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Tobacco-— Contliiiied. Page. 

extract!, amf^sea. Can 

fermentation — — 138, 139, 238 

fertillaer experiments 137, 

140, 23$, 239 

fertiliser experiments, Can 634 

fertUixer experiments, Pa 36 

green manuring experiments — 137 

barrestlng experiments 137 

harrestlng experiments, N.C — — 37 

harvesting experiments, Pa— 37 

hornworm, remedies, U. S, D. A- 159 

hybridisation — - — — — — 137 

irrigation experiments 238, 239 

leal spot, studies 150 

mosaic disease, studies, Mass — 649 

mosaic disease, studies, TJ.S.D.A_ 49 

planting experiments 238 

seed beds, management, Can — 634 

seed, germination In darkness — 127 

seeding device — — 137 

selection experiments 741 

selection experiments. Pa 36 


spacing and topping experi- 


ments, Pa 36 

stems as a vermifuge, U.B.D.A- 885 

tokras disease, notes 351 

variation in pure lines — - — — 238 

varieties 33, 238 

varieties, Can 634 

varieties, Pa 36 

wilddre disease — r — 97, 150 

wildfire, studies, U.S.D.A 852 

wilt, studies 260 

wilt, treatment, U.S.D.A 49 

Tobosa grass as a hay or silage 
crop, U.S.D.A 471 


Toluene-p-sulphon-dichloramld, prep- 
aration — 
TomaspiB- - 

flavilatera, notes 


soodAorina In Grenada 15$ 

Tomato — 

blight, notes 848 

buckeye rot, studies — — 251 

canning factories, sanitary con- 
trol, U.S.D.A 13 

damping-oS disease, notes 251 

damping-off disease, notes, Can^ 546 

diseases, description and treat- 
ment, W.Va 549 

diseases, notes, S.C 150 

early blight, notes, Wls 451 

leaf spot, description and 

treatment, Mich 150 

mosaic disease, notes, Can 646 

mosaic disease, studies——. 150 

products, microscopical studies, 

U.S.D.A 188 

pulp, methods of analysis — — 63 

seeds and skins, utilization, 

U.9.D.A 807 

wilt, studies 250 

winter blight, studies, Pa 60 

Tomatoes — 

and tomato products, industry 
In Italy 142 


Tomatoes — C<mtlBiied. 

breeding experiments, HawaiL. ^ 

breeding experiments, Fs 

canned, analyses 

color inheritance 

cross- and self-fertiUzatioii, 

Conn. State 

cultnre. Wash ' , 


U 

443 


241. 

7d6 

314 


129 

843 

549 

809 

786 

45 

292 


390 

992 

292 


examination 

transpiration as affected by 

Bordeaux mixture 

varieties resistant to disease, 

Ohio 

winter, disease of, Can_.— 

Torula commaais In sugar 

Toxins, separation 

Tracheids, ray, in Qaorovs alba 

Tractor — 

farming, survey In Iowa 

hitches and adjustments for 

plows ... 

Tractors — 

book on 

buying 

cost of operation 

for small farms. Wash 497 

harvesting and plowing simul- 
taneously with 390 

short-course instruction in 93 

testing 790,791 

use in Mexico — 993 

Tradescantia, self-sterility 428 

Trametes pini, notes 332 

Transpiration experiments with 

plants 223 

Traumatism in living cells 947 

Tree — 

diseases In Montana 553 

diseases, studies, Mo 945 

rusts. Inoculation experiments. 253 

rusts, notes — 553 

rusts, pycnial stages 

seeds, germination tests 

seeds, hastening germination- 

seeds, selection 

seeds, source of, In natural re- 

{voduction, U.S.D.A — 

Trees— 

absence on high prairies ^ 

as affected by bark ringing J" 

as affected by smoke and gas- ^ 

breeding experiments. Can 

^culture experiments, Can 

culture experiments, U.SJ).A — 

damage by Iron spurs - 

growth In relation to rainfaU 

and snn spots 

growth In vicinity of Grlnnelli 

Iowa 

Indian, yearly Tolnme mere- 

gl9 

Infertile spots under ^ 

Injury by grass ::r«r 459,556 

insects nffeettog 367, 358, 

new, of 

of Chile 543 

of Kentucky 


253 

546 

34S 


641 

44 

556 

416 

644 
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i Tul 

tfGQBt Veraon M* 

N«w 8«atk Walea 544 

\ ttf Qoe««Und 247 

^ tryoolaff. tr.SJ>,A 255 

Tarietiea. U.S.D.A. 142 
\im 4 tlc prewure as an index 

*{ 

«Uuitin« to Colorado M3 

pHuHny Is plains region, U.8. 

p ^ — 348 

nlanttof on oand dunea of Ore- T 

*^^rcoMt. U.8J>,A- 348 

* piantlng on sugar plantationa 

is Hawaii 

nnd ornamental, rarle- 

tlea. Tex 

rt*de, anthracnoM of. Mass— 249 7 

•bade, toaects affecting 35. 

(tern analjato tor growth stadlea. 48 

tresiplanting 

^Ueo, Can 

rarletiea for Hawaii 145 

^j^tode parasite of anopbeltne 



Trlchinoria In Denmark— — ‘ ‘ 

jyfcaocopMTua tricMuru*, tranamis- 

,loa bj fllea 

Pfickodeofe# spp.. biology and reme- 

dies — "7 

rfickoprammo app., tearing experl- 

mests-^---- — ---- „ 

Trtehottptoria tfuctipeno, notea 

Trioboriphufn n.8pp., description— 

TricreaoU toxicity 

7 Yi/«K«m rMUpiaotum as a forage 

oViTorth Amenc* 7«» 

lyopodermo tor^ote, lary» of 

Truck cropa — 



dlteuet to Faorlda, Fla. 

insects affecting 

TfgpasMoimi — .^.r. 

congolenH Injection in 
eq^pefftum infection in flogs- to i 
Trypanoaomiasis — ,g^ 

canine, to Morocco 

^perlmental, studies » 

to swine 

TrypopefltnoM — 

la*tthor%9, notes, D.S.D.A 

saw/ordi n.sp., description, 

0.8.Dji — — — 

Trypato, destmction by pcpsto and 

add 

(IVfplas) Mierocrvptu* otculatui, 

notat - — 

Tnberele bacilli — g 

action of gland extracts on 

atian, differentiation from other ^ 

types — -j 

carbon dloxld reauirements ^ 

CBxyms of 

toman and tortae, diffcr«tt“' 


Page. !, Tubercle bad to-~-Coatiaa«d. 


ideutifyiug 4S5 

to street dust WO 

Isolation from apuiom 4^ 

longerit; ouuide snimsi body. 

Ark SI 

poientlotnerer test 2b4 

seuHtilvt-ncss to sclds 

tUsue rescth'Uit — 4a5 

types 

tlruUnce . , 3*»0 

'ruberculln test — 

and rdt'st. - 

appUcsUon - 

cerllficale* for rnttle esUlbU*-- I <9 

description, Ark. bi 

technique . . l'*2 

Tm brrcttliiMi sp. attsckSiifi ('roiisrtlum 25S 
Tuberculosl#-'- 

antlgro for - 

bortne, control.-. . . dS7.^^T 

bovine, control In dairy berds, 

I InWH- /•» 

bovine, control In 2^2 

bovine, dUfoosls -- -- - ‘ 

bovine. eradIcstloD s2,3wt, ona 

bovine, Immunltailoo 

t»avioe, in ' 

bovine, nurse I'ow factor -- l'« 

bovine, trsnstulsslon by swine. 

« aKi 

Mo 

bovine, tP'BtlHc - - - 

rontrol by milk .'ommi.««inns -- 3H1 

dlagnoslK of ofK-n cs«^ - 

^■<Julne, notes- - “* 

tTSdlcatlon from csltle and 

I swine - 

( In fsna snlmsls. Ark, - - - ■ 

' In Indian cattle ^ 

In North lt.ikuia — 

i I<H’a!lze(l Infeition • 

, ami p-rM.of inlortum, 

f) of bones nnd Joints... 

S of poultry In Onisrto^ ^ 

testlnir purebred herds for ... 

5 Tuber.. Hlll.li- (/.« BMl rroi«) 

5 Tule, fertlMzing valy, < *» - 

" ' TumtHtcavu. 

j 4 scriptlon 

i5 Tutnor Immunity* notes.--. 

^ Tunis grass— <.^0 

culture eiperltnen ., ,;jj 

Ri culture eilK*rlm‘»>l ' ’ 

Turmeric leaf disease, notes 

A4 Turnip — P _ did 

clobroot MaVyUnd K»4 

^ flea-beetle, sfrlp«i. jgl 

iawfly, 

565 Turnips- value. Can - 

1 analyse* and lee^nn* ^^2 

- - 
L"cbi« »p.e»v;i.. 

St ^ 
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Torpeotine — Coatiiioed. Page. 

Italian, ftndlet 713 

Vaednes — j. 

preparation 

■alpblte, recovery 810 

yield from doable chipping, 

U-8.D.A 40 

Tnaeock moth — 

notes 358 

preaervatlves in, toxiclty.*~ “ ^ 

Vaccinia In horses 

VoJso— ^ 

iEuvalsa) paulovniee n.sp., de- 
scription 

Tihlte-marlced, in Minnesota 155 

Twigs, forcing 39 

Twins, mammalian, biology 574 

Tylenchut — 

acutocaudatu9 on coffee 51 

angu9tu9 injurious to rice 351, 547 

devastatria affecting narcissus 455, 460 
penetrans o.sp,, description, 

U.S.D.A 147 

frttioi In Virginia 850 

spp., relation to apple sour san iKn 

Vanadium— 

in plants, U.S.DA 

toxic effect on plants 

VanUla— ' 

culture experiments, P.E 
fertiliser experiments 14, 

Vanillin— ^ ^ 

disappearance in soil, Ala.Col- 

Typhoid — 

and paratyphoid bacilli, detec- 
tion in water and sewage 188 

fever, relation to butter 265 

effeet on nitrifl cation in soil, 

Ala.College 

Variety tests, rod-row, technique 
U.aD.A 4,^ 

fever, relation to milk supply^. 377 

fever, treatment 585 

infection through vegetables 166 

Typhophorus canellue in Maryland. 155 

Udder, microfiora of 478 

Cltradltratlon, aseptic, apparatus for 225 

Ultraviolet rays — 

effect on fungi 855 

(See also various crops, fruits 
etc.) 

Variola, equine, studies 58 ^ 

Vegetable — 

oils. (Bee Oils.) 

seed, savins. U.a.DA _ 

tissue B, oxidation and reduction 

In treatment of wounds 585 

United States Department of Agri- 
culture — 

Office of Home Economics, work 662 

States Relations Service, notes. 99 

States Relations Service, work 

of Interest to women 898 

Weather Bureau. {Bee Weather 

Bureau.) 

United States Food Administration, 

policies and plans 792 

United States Live Stock Sanitary 

Association 178 

Uraniam, toxic effect on plants 628 

Urea — 

detprmi nation 110 

wastes, analyses, Conn.State., 62« 

Vegetables — 

breeding experiments, Can 641 

canning 94. 114, 7115.867 

canning, Cal 208 

canning, U.S.D.A 12 

changes In during storage, Vt— 442 

culture and preservation. 842 

culture ezperimenta. Can 64i 

culture experiments. N.Mex 641 

culture experiments, Tex 40 

culture In Malaya 41 

culture in North Dakota, N.Dak. 843 

culture in peat soils. 539 

culture in Queensland 540 

culture, treatise 543 

origin and distribution in nature • 110 

fljnfheRlR 110 

diseases and Insect enemies, 
U.S.D,A 241 

Vredinopeis copelandi, cecial stage — 553 

Urine, bloody, In cattle, Wash 486 

UrooysiU — 

ocotilto, description and treat- 
ment 548 

nn^ao 

dried, cooking, U.S,D.A_- 12 

drying . - - HI* 5^' 

dr 3 rlng In the home, U.S.DA — 12 

fertiliser experiments 

forcing, treatise — 

fruit color.. 

iiU A* 

Uretnyces — 

spp. on Fritillaria 648 

trifolU, spore germination 225 

UsttZopo— 

fittda In Dutch Bast Indies... 448 

aocchori, notes 550 

spp., description and treatment. 548 

spp. in Argentina 148 

spp. 0 ^ oats, Mo 646 

greenhouse culture. ^ 

harvesting and storing. Wash.. 

Insects affecting 

insects affecting, Va.Truclt 

marketing in New Tort 

mulching experiments, Mont— ^ 

poUlnatlon by b«a- 

preservation ^ 

preservation, 

triticij notes 48, 448 

see, studies 249 

UstuKna zonata, notes 62, 364 

purchasing and use ^ 

sprayed, arsenic on, N.H — - 
standard contalneri iw, ^ 

Utah Station, notes 08, 490 

D.S»U.A...— »»•«— - 
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’^^d»rfl»aUon — 


Pa^. j Veterinary-^outiouM. 


gtongfi — * n^T 

U.8^D^ 

.tonge. WMh »3 

^Ing, martetlng and conwn- 7< 

ng. u.8.DJ>. M 

rtoliold Infection througb 108 Vi 

S in the diet. U.8.D.A- 108 V: 

^teOen Cnn 

T»rtetle«, Minn 11- 

^eUW, N.Mex 641 

Twiettes, Tex — 

(Bee also fpedtio ) 

^***S^rol^«ore«t and desert moun- V 

tains—- ^ 

Injury by fames 

of Paraguay - 

of southeastern Washington and 

adjacent Idaho ^24 

praine, studies 

smoke and gaa injury to 

Velret bean — 

caterpillar In West Indies,— 

meal, analyses — 'ill 

meal, identification, U.b.D.A— 03S 
meal v. cottonseed meal for 

cows, S.C 

Velvet beans— 

as a forage crop 

culture experiments • ' 

culture experiments, Hawaii — 
culture in Georgia——-—- 
culture in Mississippi, Mlss„_ 34. 

for cattio and pigs, Ata.Collegp- 7™ 

seed and pod ftrnctnre, U.S.D.A- 83^ 



Tenturia — 

eolfeieola, notes -- 

(nirvttutia. notes » 

i»«FVi»olia, overwintering 

notes 261,660 

poml, notes, Can- — gsj/sss 

fermiculorto — 

copatoi, notes 

c«rc«mm, notes 

Vermont — 

Station, report ' 

CnlTersIty and Station, notes- 98.4 j» 
ferttcOllaia— 

otboafrum on okra, U.S.D.A--- 
beterockidttm on citrus white fly- ' 
Vetch— .-s 

culture experiments. Can—---- 
culture for winter forage, Cal- 
bairy, effect on soil moisture, 

U.S,0.A - 

hairy, harvesting for seed, U.»* 

— — 

seed hay, digestibility 

rartettes. Can 

vati^tiea, TJ.S^D.A.— — 

Veterinary— ^ 

courses In Canada 


instruction to t'nlted ProTlntes- ISO 

obstetrics, book on ?S 
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